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N A New and Eaſy GUIDE to | 


83 of Geography. 


WHEREIN 

The "AVER of the Heavens and Eaarn is made 
eaſy to the meaneſt Capacity: Firſt, by giving a con- 
ciſe Account of the four Quarters of the World, 
with the Diſtance and Situation of the princi ipal 
Iſlands and inland Places; and Secondly, by the 
Solution of upwards of Seventy uſeful Problems, in 
Geography, Afironomy, Navigation, and Dialling, 

In which are inſerted ? 


THREE uſeful TABLES. 


1. Shews the Latitude and Lon- and Ending of Twilight every 
gitude of the principal Places || * Week, eccording to the New 

from the Meridian of London. Style. 

II. Shews the Sun's Place, III. Shews the Latitude, Longi- 
Declination, Time of Riſing tude, Right Aſcenſion, and 
and Setting; Length of Days Declination of the moſt emi- 
and Nights, and Beginning ij nent fixed Stars, | 


To the whole is ſubjoined Rd ; 
AM A PF. EMEA 


Containing a ſhort Account of the SoLAR SYSTEM) 
and of the CoMETSs and FIXED STARS, 


By DANIEL FENNIN G, 


Author of the School-Maſter's Uſeful Companion, or Scholat's 
beſt Inſtructor; the Royal Engliſh Dictionary, publiſhed by he 
King's Authority; the Britiſh Youth's Inſtructor, or, a New 
and Eaſy Guide to Practical Arithmetic; and the Young Man's 
Book of Knowlege. 


Recommended by ſeveral eminent Mathematicians. 


The FOURTH EDITION. 


With Large CORRECTIONS and IMPROVEMENTS, par- 
ticularly Six large and accurate Maps of the wean 
and its different PARTS. 
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DEDICATION. 


To all public Tatar and Lovers of Ma- 
 thetnatical Learning, eſpecially theſe 
5 that Ive had the Honour 10 mnflruct. 


* 


3 HE Study of the Uſe of the 
I Globes is now become very 
| common among Gentlemen, in com- 
pariſon ' of what it was ſome few 
Years ago; and there are Numbers 
| that cannot bear the Thought of 
going through a tedious and regular 
Courſe of Geometry, Trigonometry, 
Algebra, &c. yet find a great Plea- 
ſure in learning. upon the Globes ; 
and this, J imagine is becauſe the 
Knowlege of them is ſo readily at- 
' tained. Nothing is eaſier than prac- 
tical. Geogra phy, commonly called 
The Uſe of the Globes; becauſe no 
other Branch of Learning is pre- 
vioully neceſſary, He that can read 
well, may arrive at the Knowlege of 
them almoſt as ſoon as another that is 
well acquainted with Figures. 
, Az | Some 


i DEDICATION 

Some of you may think it a Pre- 
ſumption in me to publiſh a Book 
upon the Uſe of the Globes, when ſo 
many are already extant upen the 
ſame Subject, and eſpecially as Dr. 
Harris's is fo much uſed : But many 
of you are ſenſible J have been obliged: 
to explain him to you; and you have 
owned he is not ſo clear in many of 
the Problems as could be wiſhed. 
Beſides, his is a general Treatiſe of the 
Rudiments of Aſtronomy, mixt with 
the Ule of the Globes; but this little 
Tract, except in the Appendix, 
treats of Nothing of that Sort, but 
goes through a Series of Problems 
(as you will ſee more particularly in 
the Preface) Step by Step; and as every 
Problem has an Anſwer, you cannot be 
at a Loſs to know when you are right. 
As I have endeavoured to render it 
both eaſy and uſeful in all public Acade- 
mies, &c. as well as to private Gentle- 
men, you will, no Doubt, excuſe 
ſome few Errors; and in giving it 
a kind Reception you will do me 
great Honour, and very much oblige, 


Tour humble Servant, 


f 
a Bp, D. FENNING 
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a Kind R8ADzR, 


. oſt you with 3 ſmall Treatiſe 
1 of hadron and The Uſe of the 
Globes: 


The 8 Part, you may very 
FR ſuppoſe, I borrowed from different 
Authors, who, no Doubt, were obliged 
in the ſame Manner to borrow their Ac- 
_ © counts from previous Publications: And 
this is always allowable in Hiſtory, though 
not in every Part of Learning. 


Hide, many Hundreds may happen on 
one Book, who may never ſee another on 
the ſame Subject; therefore a Number of 
Books can never fail of being ſerviceable 
to the Public; and if every Author makes 
but an Improvement in what he takes in 
| Fund, he does well, and the Reader is in 
by”: * | ſome 


vi PREFACE 
ſome Meaſure obliged to him. It may 
be aſked what Improvements can be made 
Here, fince there are ſo many large Volumes 
upon the Subject, and theſe written by-the 
moſt. eminent Authors? I anſwer, that as 
my Knowlege is not fufficient, ſo my In- 
tention never could be to give a better 
Account of Things than they have done. 
But the Point in Hand is, whether L 
have not drawn the Work into a narrower 
Compaſs, ſo as not to burthen the Me- 
mory, and yet, at the ſame Time, made 
it ſo diſtinct as to convey a clear and ſa- 
tis factory Idea of what is both neceſſary 
and uſeful to every common Reader. If 
I have in any Reſpect done this, I have 
done as much in the Geographical Part 
as I intended, and more; for my Deſign 
at firft was only to treat of the Deſcrip- 
tion and Uſe of the Globes; therefore 
1 hope, if any Errors have crept into 
the - firſt Part, they will be pardoned. 
For | F 


Some Authors differ from others. 
Thus Gordon fays, that the Metropolis 
of Maryland is Baltimore, in Honour 
of Lord Baltimore; but Taylor and 
Dampier ſay Annapolis. Royal is the Ca- 
pital.ä— Which of theſe are right I can- 
not determine; only this I ſay, that 

„ . ___ © Gordon 
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P RE F A CE. vii 
- Gordon ſeems to be right according to 
Hiſtory, and Taylor according to Cuſ- 
tom; becauſe Annapolis-Royal is the 
chief Place of Traffic and Buſineſs, 
But JI leave this to better Judges, and 
will give ſome Account of the Work in 
general. 


Dialogue. I. II. III. and IV. Contain a 
ſhort and eaſy Account of the Situation of 
the principal Places in the known World, 
with their Diſtance from London, in an. 
Arch of a great Circle. 


Dial. V. and VI. Contain a pene2 
ral Deſcription of the Globes, with the 
Nature and Property of the Sphere, 
and the different Situation of the Inha- 
other. of the World in reſpect of each 
ol er. 


Dial. VII. An exphunation: of the moſt 
uſeful Terms in Geography; to which are- 
annexed, Three uſeful Tables. 


1. Shews the Latitude and n 
of the principal Places from the Meri: 
ow of London. ' | 


2. Shews the Sun's Piber, Declination, 
Time of rifing and ſetting, & . 
3. Shews 
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n 
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viii PRE F A C E. 
Shews the Latitude and Longitude, 
right Aſcenſion, &c. of the moſt eminent 


fixed Stars, en from Senex 8 (Robes, 


Dial. VIII. n 77 Problems 
performed by the Globes, many of which 


are very uſeful in ſhewing the Nature of 


Spherical Triangles, and are applied to 


Navigation, Dialling, &c. and I have not 
only given you the Rule to work them by, 
but have given you the Anſwers to the 
Problems, that you may know when you 


are right. If indeed your Anſwer be not ex- 


actly the ſame with mine in Reſpect to Mi- 
nutes, never mind that; for I have taken the 
neareſt Quarter of a Degree for the An- 
ſwers in general: Thus, if it were 12 
Minutes, I call it x5 or + of a Degree. 


J have done the ſame then: it is 20% Mi- 


nutes, but if it be near 3 a Degree on the 
Quadrant, I call it 30 Minutes; and this 
F have done on Purpoſe to avoid puzzling 
the Learner, becauſe we cannot gueſs to a 
Minute or two on the Quadrant, and 


Globes will often differ, for want of good 


Wa 1 . 511 85 


As for the Diſtance of Places from 
London, I have taken it from no Book or 


Perſon; and though I agree with Echard, 


11 Klever others, in Reſpect of Degrees, 
N. 


6 4 
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wut differ from them in my Anſwer in 
Miles, moſt of them alloging. but 60 

Miles or Minutes to a Degrę id I have 
counted 69 to a Degree. you cannot 
multiply the Degrees by 69, then mul- 
tiply by 70, and take 4 the Number of 
Degrees out of that Product, it is. the ſame 


as multiplying by 694. 


In fine, I have endeavoured to render 
it is as uſeful as I could, and F am per- 
ſuaded any body may (of himſelf) learn 
the Uſe of the Globes by it, if he wilt 
but take the Trouble ta learn the Signs 
and Terms previous to ſuch an Under- 
taking. 8 


Arts and Sciences are not learnt by ſo- 
litary Reading only; there muſt be ſome 
Practice, or elſe the bare Reading wilk 
never make a complete Artiſt; and if ſo, 
how can it be expected that he ſhould be- 
come a Proficient that never reads at all. 


It is not having a Thouſand Volumes 
in your Library, that will convince the 
World you underſtand then; for, without 
a little Pains, you will never be a Jot the 
wiſer in the practical Part of the Mathe- 
matical Studies. 


But 
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But as for the Uſe of the Globes, it is 


0 eaſy pg.ſo natural, that moſt Eerſons 


eſteem it A a Plsſure, rather than a La- | 
bour; and as the Knowledge of them is 


very uſeful as well as entertaining, I would 


recommend it to young Gentlemen in ge- 


neral, as they may learn the Uſe of them 


without Pains, and, in ſhort, without Loſs. 
of Time. X | 
Toe * I. 0 Work ain more . 
I have added an Appendix, containing a 
ſhort Account of the Solar n 15 
_ Comets 1555 fixed Stars. $03 811 It 
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1 am, kind Reader, =” 
our bumble Servant. 
and 7 2 LY 95 
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'E whoſe names are hereunto ſubſcribed, 
having peruſed this epitome of Geogra- 
phy, do allow it to be very well adapted to the ca- 
pacity of all ſuch as would acquire a true and 
ſpeedy notion of the fituation of the principal 
places in the known world, - And for the variety 
of Problems it contains, and which are fo eaſily 
ſet forth, and ſo plainly demonſtrated, we beg 
| leave to recommend it to every learner, as the 
moſt uſeful book extant, Witneſs our hands, 


George Coles, Surveyor. 

Henry Deacon, Accomptant. 1 
Edward Griffiths, Surveyor and Kun pl 

Anthony Gilbert, Surveyor. 
Abraham De Lire, Philo. Math. 

John Quant, Teacher of the Mathematics. 
William Simſon, Philo. Math. 

John Smythe, Accomptant. 

James Tanten, Ditto. 


To the RECOMMENDERS. 


GENTLEMEN, 


Return you hearty thanks for your kindneſs in 
honouring me with your names to this-ſmall 
"Treatiſe, Your aſſiſtance in diſcovering any errors 
that I have eee correQing, will {ill n 

ven 


GE TLEMEN, 578 5 


wur v very bumble phos 


| Daniel Fenning; ” 


publifped, 
The ee bo O K 8, 
Printed for and Sold by S. CROW DER, 


At No. 12, in Paternoſter-Row. 
For the Uſe of Schools. | 
A new Edition, corrected and improved, and recommended by 
ſeveral eminent Writing-Maſters and Accomptants, as the 
beſt Book of the Kind extant, Price 2s. 6d, 


1. The Britiſh Youth's Inſtructor; 
Or, a new and eaſy Guide to Practical Arithmetic, 


Wherein the rudiments of common arithmetic, vulgar and de- 
eimal fractions, the extraction and uſe of the ſquare and cube 
roots, &c, are ſo eaſily treated of, and ſo plainly demonſtrates, 
that any perſon may of himfelf (in a ſhort time) become ac- 
quainted with every thing neceſſary to the knowilege of buſi- 

' neſs, To which is added, a poſtſcript, for the uſe of country 
youths in particular : Shewing how to meaſure any regular 
piece of timber, titing, thatching, brick- work, or piece of land; 

as alſo, how to gauge any ciſtern, piece of malt, or common 
cooler, tub or caſk. 
By D, FENNING, avthor of a Treatiſe on the Uſe of the 
Globes, &. 


Where may be had, by the ſame Author, 

Price only 38. neatly bound in red, and filleted with gold, 

2. The New and Complete Spelling Dic rIůoN AR, 
And fure Guide to the Englifh Language. 
To which are prefixed, two very uſeful tables. 

1. Contains the names of the principal men, mentioned in 

the Old Teſtament, with their original meaning, and the place 
where they are found. 

2. The names of ſuch places as are moſt difficult to read 
and pronounce; theſe have here both their proper accent, 
and rules of pronunciation, for ſuch as Ae read the 

laered WE with propriety. 
Tis day is publiſhed, 
Price, neatly bound in red, 38. 


3. The Young Meaſurer's Complete Guide; ; 


Or, a new and univerſal Treatiſe of Menſuratlon, both with * 
regard to Theory and Practice. LY 
The whole laid down in fo eaſy and familiar a manner, as to 
render it not only uſeful: for youths at ſchool, but alſo ne- 
ceſſary for artificers of every kind, and for ſuch gentlemen as 
are deſirous of ſurveying their lands, meaſuring their buildings, 
timber, &. The ſecond editi with many improvements. 
By D. FENNING, authoy of the. Britiſh Youth's Inſtructor, 
or a new and eaſy G to al — and the 
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DIALOGUE'L 


Si Par LO, 4 T utor, and Ty o, a a Pupil, 
Ec Ig G EOGRAPHY. in general. 
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s E C T. 


OU have TIDY been 10 
kind, dear Philo, as to inſtruct 
me in the principles of com- 
mon arithmetic, and the rudiments of alge- 
bra, and you promiſed to inſtruct me alſo 
in the uſe of the globes: if therefore it be 
agreeable to you, I ſhould be very glad to 
begin immediately. 
Philo, With all my heart; i it pleaſes me 
much to ſee you delight in any thing of this 
ſort, rather than ſpend. your time in idle- 


ves, which is the parent of miſchief; I am 
A B ”  there- 


W 


2 of GEOGRAPHY. 


therefore as ready to teach you as you are 
willing to be taught: but I think it would 
not be amils to give you firſt a little notion 
of geography, as it will not only the better 
qualify you for this undertaking, but will 
be a great help to you for the more ready 
underſtanding whatever you read. 

Tyre. I thank: you, ſir; for indeed I have 
very little notion of, and ſcarce know what 
Yoo mean by, geography.” | 

Philo. Geography is a ſcience which ex- 
lains and - teaches: the properties of the 
earth, both. in reſpect to land and water; for 
of theſe two pics the dee globe 1 is 
compoſed. PUT, 4 

Fro. You ſay the earth is a globe 1 
ſhould be glad to be informed how it is 

poſſible to know of what figure the earth 
really is. | 

Philo. The roundneſs of the earth may be 
ſhewn from many obſervations: 1, When 
we are on board a ſhip at fea, we may be 
out of fight of land, when the land is near 
enough to be viſible, if it were not hid 
from our eye by the convexity of the wa- 
ter. In this caſe, the tops of hills, cliffs, 
ſteeples, towers, &c. firſt appear to our 
view, next the buildings, and laſt of all 
the ſhore; which can proceed from nothing 
elſe than the roundneſs of the earth, 
whereby the lower objects are en n hid 


* * 
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2. The higher the eye is, the farther will 
the view be extended: it is very common 
for ſeamen on the top of the maſt, to diſ- 
cover land, or ſhips, at a greater diſtance 
than thoſe can do who ſtand upon the deck 
the object being hid from the latter, by the 
convexity of the water. 3. When we 
ftand upon the ſhore, the higheſt part of a 
ſhip is viſible at the greateſt diſtance: if a 
ſhip is going from us out to ſea, we ſhall 
continue to ſee the maſt, after the hull or 
body of the ſhip diſappears, and the top of 
the maſt will be ſeen longeſt. Bur if Te - 
ſurface of the ſea were a flat, every part of 
an object would be equally viſible; and 
not the higheſt, but the largeſt parts of an 
object, would be viſible at the greateſt diſ- 
tance, ſo that we ſhould be able to ſee the 
Hull of a ſip farther off than the maſt: 
But this is contrary to a” conſe- 
quently the earth is round. The con- 
vexity of the water may be fron in calm 
weather, and where the fluid is unruffled 
by the agitation of the ſtream, provided it 
be a mile or two in a ſtraight line, for a 
little boat upon the water may be ſeen by a 
perſon. whoſe eye is a {mall height above 
the water; but if he ſtoops down and lays 
his eye near the ſurface, he will find that 
the boat is covered by the convexity of the 
water. F. Several navigators have ſailed 
2 quite round the earth; not in an exact cir- 
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cle, the winding of the ſhores preventing 


them from failing on a direct courſe; but 
by failing continually to the weſtward, they 
have reached the place from whence they 
at firſt departed. This was performed by 
Magellan, Cavendiſh, Sir Francis Drake, 
Lord Anſon, Bougainville, Commodore 
Byron, the Captains Carteret, Wallis, 
Cook, and others. 6. All the appear- 
ances of the heavens, both at land and 
ſea, are the. ſame as they would be were 
the earth a globe, which proves that it is 
really ſuch: And, laſtly, eclipſes of the 
moon, which are cauſed by the ſhadow of 


the earth falling on that planet, demon- 


ſtrate that the earth is of a globular figure; 
for this ſhadow is always circular, whatever 
ſituation the earth may be in at that time: 
Now a body muſt be globular, which always 
caſts a circular ſhadow. Nor are the little 


unevenneſſes on the earth's ſurface, ariſing 
from hills and valleys, any material objec- 


tion to its being conſidered as a round body; 
becauſe the higheſt mountains bear a leſs 


proportion to the bulk of the earth, than 


the little riſings on the coat of an orange, 
bear to that fruit; or a grain of ſand to an. 
artificial globe, of nine inches diameter: and 


accordingly, we find that the mountains 
and valleys on the ſurface of the earth, 
cauſe no irregularities in the ſhadow, 


during a lunar ecliple; the circumference 
thereof 
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PCEOGRAPHE, 3 
thereof being even and regular, appearing 
as if caſt by a body truly globular. | 


Tyro. Jam convinced from the reaſons - 


ou have piven, that the earth is round; 
and ſhould be olad to know the methods 


that have been taken to meaſure it, or find 


the dimenſions of this globe. 
Philo. The methods Wake uſe of to mea- 


ſure the earth are very plain and eaſy to be 
underſtood. But it will be neceſſary to ob- 


ſerve, that every great circle, and nj 
3 the circumference of the earth, 
ivided into 360 equal parts called Nes, 


and every degree 1 into 60 equal T called 
minutes, Re: 


Ho. This I have already learned in com- 
mon arithmetic; but ſhould beglad to know 


why every circle contains neither more nor 
| Jeſs than 360 degrees. 


Philo, It was abſolutely neceſſity that 


ſome certain number ſhould be fixed upon, 
and the ancients choſe the number 360 for 
no other reaſon, than its being diviſible into 
many equal parts: thus its half is 180, its 
quarter go, and its half quarter 45; an ad- 
vantage that few other numbers can boaſt 
of, clpecially/ as the three firſt end with 2 
cypher. fs 

Jyro. You have ſulgeilwi ſatisfied me 
in this particular; and now I am prepared 
to underſtand the method made uſe ot in 
mcaſuring the earth.” 


B 3 | Phils 
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6 Of GEOGRAPHY. 


Philo. As every circle is divided into 360 
degrees, if at two places ſituated North 
and South of each other, the altitude of the 
ſun be taken on the ſame day at noon, and 
the ſun be found to be one degtee nearer to 
the zenith at one place than at the other, 
thoſe two places are one degree aſunder. 
Now if the diſtance between theſe two pla- 
ces be meaſured by a chain or otherwiſe, 
we ſhall know the length of a degree, 


and conſequently of any part of a degree in 
Engliſh meaſure. This has been done by ſe- 


veral geographers, particularly by our coun- 


tryman Mr. Richard Norwood, who, in the 
year 1625, obſerved the difference of lati- 


tude, and meaſured the diſtance between 
London and York, By which it appeared 


rxhat 367200 Engliſh feet, or 69 miles and 
a half, and 14 poles, make a degree. Hence 
the whole, circumference of the globe will 
be 25,038, and its diameter 7,970 Engliſh 

miles, reckoning 69 and a half to a degree. 

The map of the world, prefixed to this 
work, will give you a much better idea of 


the world itſelf, than the beſt verbal de- 
ſeription. It repreſents the artificial globe 
taken out of its horizon, ſqueezed flat, cut 


through, and the two — placed 


cloſe to each other. 


Tyro. Into how many parts is the earth 


| divided? 


Philo. Into 4 parts, or ns viz. 
1. Eu- 


Ab Lis) LAND. 
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1. Europe, 2. Alia, 3. Africa, and Th 


| A merica. 


Ho. What are the Ucher nopigzil parts 
of the earth.; or how is it yet further di- 
vided in relation to land and water? 

Philo, It is divided into 10 different | 


parts; +5 belonging to land; viz. 1. A con- 


2. An land... 3. A promontory 


tinen „ 


or cape. 4. A peninſula. Ard, 5. An iſth- 


mus. The other 5; belonging to water; 
viz. 1. An ocean. 2. A lake. 3. A bay. 
4. A gulph. And, 5. A ſtreight. Theſe 
anſwer to each other, as more plainly ap- 
Pane by the Rowing OY 


34 WATEA. 5 

1. e eee 1. | An ocean (or fea) fo 1s 
tract, or vaſt, extent of a large extent or collection 
main land, not ſeparated of waters, free from land; 
by any peean. Thus Bu- ſuch as the Atlantie or 
rope, Aſia, Africa, &c, Weſtern Ocean, the In- 


are continents. 


2. An iſland i is à tract of 
land ſurrounded with wa- 


ter: as Great Britain, [re- 


| land, Madagaſcar, &c. 


. dian Ocean, &C. ' 

2. A lake is a tract of 
water ſurrounded by land: 
as the lake of Ge eva, the 


Dead Sea, the Caſpian 


Sea, &c. 


3. A promontory, or - 


cape, is a portion or part 
of land running far into 


the ſea; as Cape Verde, 
Cape of Good Hope, &c. 


4. A peninſula is a part 
or portion oſ the earth al- 
moſt ſurrounded with wa- 
ter, ſave only a narrow 
part or neck of land which 

;6 Joins 


3. A bay is a portion or 
part of the ſea running far 
up the main land; as the 
Bay of Biſcay, Bay of Sie 
am, &. 

4. A gulph (or ivland 
ſea) is a part of the ocean 
almoſt ſurrounded with 
land, fave ſome and", rob or 
narrow 7 of water, > 

whi 
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30 ins or unites it to a con- which it has a communĩ- 


| 4inent: as Africa itſelf, cation with the ocean; as 
—_— Kc. xc. the Gulph of Arabia, the 


| Mediterranean Sea, &c. 

g. An ithmus ! is a nar- 5. A ſtreight is a narrow 
row part of land, by which as oo or part of the ſea, 
a peninſula is joined to a which joins one ſea to an- 


continent, or main land; other; as the ſtreights 


at the iſtmus of Panama, Gibraltar, which join the 
which joins North and Mediterranean Sea to the 
South America together; Atlantic Ocean; the 
the iſthmus of Corinth, ſtreights of Babelmandel, 5 
2 &c. flies Kc. dee. 8 | 
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_ the world; and, 
. Of EUROPE. 


H AT are the principal kings 
doms or * into which * 


Philo. They are 9 in number; viz. Te 
Scandinavia (which contains Sweden or 
Swedeland, Denmark, and Norway.) 2. 
Muſcovia, or Ruſſia. 3: France. 4. Ger- 
many. 3. Poland. 6. Spain. 18 Italy. 
8. ortugal. And, 9. Torkey. 

yro. Pray give me ſome ſhort account 
of theſe with reſpect to their ſituation on 


the globe, and to each other. 


Philo. That I will, my dear pupil; ijk 
ic maſt pa but a ſhore Account indeed ;.juſt 


enough 
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Of E v ROPE. 9 
enough to give you a little idea of the mat- 
ter, and qualify you the better for reading 
and converſation. But the map of Europe, 
which you ſee before you, will be of the 
greateſt uſe; and the ſituations of places 
will be much eaſier obtained from thence 
than from any verbal deſcription.” 9 


1. O SCANDINAVIA. 


Jyro. What do you mean. by Scandina- 
via; and how, or whereabouts is it ſituate? 
Philo. Scandinavia is a * continent, 
ſituate between 54 and 72 degrees of. N. 
latitude; under which name is comprehend» 
ed the kingdoms of Sweden, Denmark 
and Norway, as was ſaid before. 


; SWEDEN. 


ro. 1 is Sweden ſituate?;!jö 
Philo. Sweden is bounded on the N. * 
W. by Norway, on the E. by Muſcovy, and 
on the S. by the Sound, and part of the 
Baltick. Its metropolis or chief town is 
Stockholm, whoſe diſtance from London is 
about 12 4 degrees; viz. 886 miles N. E. 
The longeſt day in the moſt northern parts 
of this country is about two months, and 
the ſhorteſt in the moſt ſouthern parts about 
6 = hours. * 

2. DENMAR K. | 

Ws ro. How is Denmark ſituate ? A 
B 5 Pia. 


hy 


2 of 


10% EUROPE. 
__ Phils. Denmark is bounded on the N. 


1 by the Sound, on the E. by the Baltick, on 


the S. by part of Germany, and on the W. 

by the German Ocean. Its metropolis is i 

Copenhagen, whoſe diſtance ſrom London 
is 610 miles N. E. The length of the 
longeſt day in the moſt northern parts of 
this country is about 174 hours; and the 
morteſt in the moſt B about 6% hours 
13 2 | 
| 3- Non WAY. 


 Tyro. How is Norway Gituate | ? 

_ , Philo, Norway is bounded on the N. W. 
and S. by part of the Main Ocean, and on 
the E. by Sweden and the Gulph of Bothnia. 
Its metropolis is Bergen, whoſe diſtance 
from London is about 9+ degrees; viz. 642 
miles N. by E. The length of the bugeſt 
day in the moſt northern parts is above 2 
months, and the ſhorteſt in the molt ſouth- 
ern ne 6 hours. 


II. of MOSCOVY or RUSSIA. 


Bro. How is Moſcovy ſituate? 5 
Philo. Moſcovy is bounded on the NW. 

by the great Northern Ocean, on the E. by 
Tartary, on the W. by Sweden, and on the 
S. by the Caſpian Sea, and part of Little 
Tartary and Georgia. Its length is com- 
puted to be about 1500 miles, and breadth 
about 1100 miles. Its chief province is 
c * 


Of EUROPE 11 
Moſcovy, and its ancient metropolis Moſ- 
cow, whoſe diſtance from London is about 
23 degrees; viz. is nearly 1600 miles N. E. 
and about 800 E. of Cracow. Its preſent 
metropolis is Peterſburg. The longſt day 
in the moſt northern parts of this country 
is about 2 months, and the ſhorreſt in the 


moſt ſouthern is about 94 hours. 


Il. ff FRANCE. 


Ho. How is France ſituate? 

Philo. France (called Gallia, or the coun- 
try of the ancient Gauls) is bounded on the 
N. by the Engliſh channel, on the E. by 
Germany, on the S. by part of Spain and 
the Mediterranean Sea, and on the W. by 
the Bay of Biſcay. Its length is computed 
to be 600 miles, and its breadth 500. Its 
metropolis is Paris, whoſe diſtance from 
London is about 3 degrees S. S. E. viz. 2 10 
miles. The length of the longeſt day in 
the moſt northern parts of this kingdom is 


about 164 hours, and the ſhorteſt in the 


moſt ſouthern part 94 hours. 


IV. ff GERMANY. 


"Giro. How is Germany divided? 

Philo. Germany is in length about 700 
miles, and breadth about 600. It is di- 
vided into three parts; viz. Holland, Flan- 
a and e Germany. | 


'Bs6 ; 8 1. Hol- 
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1. Hol LAND. 55 5 : a 
Tro How is Holland ſituate ? 


Philo. Holland is bounded on the N. and. 


W. by the German Ocean, on the E. by 
Upper Germany, and on the S. by Flan- 
ders. Its metropolis in the N. part is 
Amſterdam, whoſe diſtance from London is 
about 210 miles N. E. and Rotterdam in 
the S. which is e from London. 


2. FLANDERS, | or the AvusSTRIAN Ne- 


THERLANDS. 
Fro. How is Flanders ſituate? 
Phio. Flanders is bounded on the N. by 
Holland, on the E. by Upper Germany, on 


the S. by France, and on the W. by Sov 
German Ocean. It has many fair and rich 


provinces, the metropolis of which is Bruſ- 
ſels, whoſe diſtance from London is about 
160 miles E. 


3. Uer ER GERMANY. 

Hero: W hat do you mean by * Ger- 
many, and how is it ſituate? 

Pbilo. Upper Sermany is that part of 
Germany properly ſo called, and part of an- 
cient Gaul and Italy. It is bounded on 
the N. by Denmark and part of the Bal- 
tick, on the E. by Poland, on the S. by 
kaly, and on the W. by France. Its me- 
tropolis is Vienna, whoſe diſtance from 


London is about 640 miles S. E. 
V. Of 
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V. Of POLAND. | 
antes How is Poland ſituate? 

Philo. Poland is bounded on the N. by 
Moſcovy and the Baltick, on the E, by 
Little Tartary and part of. Moſcovy, on 
the S. by Hungary, Tranſilvania and 
Turky, and on the W. by Upper Ger- 


many. Its length is about Joo miles, and 


breadth about 680. Its metropolis is War- 
ſaw, whoſe diſtance from London is 21 de- 
grees; viz, about 770 miles E, The 


longeſt day in the moſt northern part of 


the country is about x72 hours, and the 
ſhorteſt. in the moſt ſouthern about 82 


hours. 
Tyro. Is there any thing elſe remarkable 


: with regard to Poland ? 


Philo. The Poles have been lately ſtript 
of a great part of their country by the em- 
preſs of ' Ruſſia, the emperor of Germany, 
and the king of Pruſſia. 


VI Of SPAIN. 


Tyro. How is Spain ſituate? 
Phils. Spain, formerly called Iberia or 
Heſperia, is bounded on the N. by the Py- 


rencan Mountains and the Bay of Biſcay, 


on the E. by the Mediterranean, on the S. 
by the Streights of Gibraltar, and on the 
W. by Portugal and the Atlantic Ocean. 
Its metropolis is Madrid, whoſe diftance is 


better _ 11 degrees; viz. about 780 


miles 


| 


* 
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miles 8. by W. of London. The longeſt 


day in the moſt northern parts of this king- 
dom is about 154 hours, and the ſhorteſt in 
the moſt ſouthern part is about 94 hours. 


VII. of PORTUGAL. 


Tyro. How is Portugal ſituate ? 
Philo. Portugal is -bounded on the N, 


and E. by Spain, and on the S. and W. 
by the Atlantic Ocean. Its metropolis is 
Liſbon, whole diſtance from London is 
better than 14 degrees S. W. by S. viz. 


about 980 miles. The longeſt day in the 


moſt northern parts of this country is about 


15 hours, and the ſhorteſt in the moſt 


ſouthern about 94 hours. 


VIII. . . 
TDyro. How is Italy ſituate? | 


 Blibs Italy is bounded on the N. by part 


of Germany, and on the N. E. by the Adri- 


atic Sea, or Gulph of Venice, and on the S. 
and W. by the Mediterranean and part of 


France. Its metropolis 1s the city of Rome, 
the ſeatof papacy, and reſidence of the pope. 
Its diſtance from London is nearly 13 de- 
grees S. E. viz, about goz miles. 


IX. Of TURKEY in Europe. 


Tyro., How is Turkey ſituate? 
| Philo. Turkey is bounded on the N. part 


by Ruſſia and 'oland, on the E. by the 


Black 


+20 


* IM 


o <CUER/OHP'B - mn 
Black Sea, and part of Turkey in Aſia, on 
the S. by the Mediterranean, and on the 
W. by the Gulph of Venice, and part of 
Germany. It lies between 36 and 49 de- 
grees N. latitude. Its metropolis is Con- 
ſtantinople, whoſe diſtance from London 
is 2 3 degrees; viz, about 1650 miles E. 


The length of this country is bout 1000 
miles, and its breadth about goo. The 
longeſt day in the moſt northern part is 
about 16 hours, and the ſhorteſt in the moſt 


ſouthern about 94 hours. 


3 diviſion of TuRKEyY. 
Jyro. Is not aner divided into differ- 


ent parts? 


Philo. Yes, into many, but Fe a into 


four; viz. 1. Hungary. 2. Greece. 3. 


Crim and Little Tartary. 4. The Danu- 
bian e 15 


HUN GAR. 


* though now chiefly under the 
emperor of Germany, is notwithſtanding 
a part of Turkey. Ir is bounded on the 


N. by part of Poland, on the E. by 


Tranſilvania, on the S. by Sclavonia, and 
on the N. by Auſtria, Its chief city is 


| Preſburg, whoſe diſtance from London is 


about 740 miles S. E. 
2. Gazzcs, 
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GREECE. 

Veo. How i is Greece ſituate ? 

Philo. Greece is bounded on the N. by 
the Danubian provinces, on the E. by the 
ZEgean, Sea, called the Archipelago, on the 
S. and W. by the Mediterranean. Its chief 
cities are Athens (or Settines) and Adrian 
ople; the firſt of which is about 420 miles 
S. W. of Conſtantinople, and the other about 
146 N. W. of the ſame. Corinth is about 
54 miles W. of Athens; and Thebes, or 
Stives, is about 45 N. W. of Athens. 


2 LITTLE TarTtary. 


Bro. How is Little Tartary ſituate ? 

Philo. Little Tartary is 1 on the 
N. by part of Moſcovy, on the E, Geor- 
gia, on the S. by the Black Sea, 40 on the 
W. by Poland. i 

Its metropolis. is Kaffa, ſubject to the 
Turks; it ſtands near the Euxine Sea, about 
380 miles N. E. of Conſtantinople, and 
about goo miles S. of Moſcow. 


4. Of the DANUBIAN provinces. 
Hy. What do you mean by the Da- 


nubian e and how are they 


ſituate ?- 

Philo, They are fo called; becauſe they 
chiefly lie upon, or near the Danube, 
which extends from the Black Foreſt in 
Germany to "Ine Eux ine Sea. | 


Bro. 


XS 


9. Croatia, 
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Hro. How many provinces are there? 


Bbilo. Nine; 1. Tranſilvania. 2. Valas 


chia. 3. Moldavia. 4. Romania. 5. Bul- 
garia. 6. Servia. 7. Boſnia, 8. Sclavonia. 
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8E T. III. | 
Of the EUROPEAN i ſands; and, 
I. Of, ENGLAND, b 
F O W' is England ſituate? 
II Philo. England (called alſo An- 
lia; Britannia, or Albion)-is bounded on 
the N. by Scotland, on the E. by: the Ger- 
man Ocean, on the S. by its own channel, 
which 1 ir from France, and on the W. 
by St. George's or the Iriſn Sea: it lies bes 
tween 50 and 56 degrees N. latitude: its 
length is - about 320, and breadth about 
290 miles: its metropolis is London. 
This kingdom contains 38 counties, be- 
fides Middleſex and Cheſhire ; this laſt being 
a county palatine, having the privilege of its 
own particular judges, counſellors, &c. It 
has two univerſities, Cambridge and Oxford, 


24 biſhopricks, and two archbiſnopricks. 


Tyro, Are theſe all the counties in Eng- 


land? TIES 


— Phils. Yes, excluſive of Wales, which 
has four circuits, twelve counties, and faur 
1 1 biſhop- 


„ EUROPE. 
biſhopricks. The longeſt day in the moſt 
northern parts is about 17 hours, and the 
ſhorceſt 1 in the moſt ſouthern _ bays 


II. Of SCOTLAND... 


Tyre. How is Scotland ſituate ? 
Philo. Scotland (called alſo Caledonia) is 
bounded on the N. by the Caledonian 3 
Ocean, on the E. by the German Sea, on 3 
dhe S. by England, and on the W. by the 
Iriſh Sea and. the Atlantic Ocean, It lies i; 
between '54 and 59 degrees N. latitude. Its 
length is about 300, and breadth about 150 
miles, and its metropolis is Edinburgh, 
whoſe diſtance from London is nearly 45 1 
degrees; viz. about 300 miles N. W |} 
The longeſt day in the moſt northern part 
of this country is about 184 hours, and the 1 
ag in Ii moſt ſouthern 63 hours: 50 


IRELAND. 
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= e is Ireland ſituate ? 
lf (Philo. Ireland (called by ſome Bahre 
Drivel and by others Hibernia) is bounded 


141 


i on the N. by the Caledonian Sea, on the 
I W. and, S. by the Atlantic Ocean, and on 


me E. by St. George's Channel. It lies be- 


i tween 31 and 56 degrees of N. . latitude, 
it The length is about £go, and breadth about 

4 150 miles. Its metropolis is Dublin, which 
| is diftant from London nearly 64 degrees; 

viz. n 240 miles N. W. The length cu 

tne 
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the longeſt day in the moſt northern part is 
about 17 hours, and the length of the ſhar 

eſt in the moſt ſouthern about 73 hours. 
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I. Of the leſſer European i/lands, and rf 


of ſuch as lie near Great Britain. 


1. Thoſe on the North are, 


HE r g or Orcades. 2. 
Shetland. 


2. Thoſe on the Eaft are, 


1. Holy Iſland. 2. Fern Iſland. 3 | . Cock- 
et Iſland. 4. Sheppy Iand. And 5. The 
Ile of Thanet. 


3. T boſe on the South are, 


I. Portland lnand. 2. The n of Mg: 
"I; Portſea Iſland. 28 
30 Tg Thoſe on the Weſt, 


3 1. Lewis Iſland. 2. Skye. 3. Mull. 4. 
11 5. Ila. 6. Bute and Arran. 7. Man. 
8. Angleſey. And 9. Scilly. 


n. „ European ſands, more alen, 
rom Great Britain. 


* 


1. The Azores. „ 
| Theſe iſlands lie W. of England, and are 
. ſubject to the king of Portugal. They are 


"4&4 
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20 Evnoyrran Hands. 


9 in number; viz, 1. St. Michael. 2. St. 
Maria. 3. Tercera. 4. Gratioſa. 5. St. 
George's. 6. Rico. 7. an 8. Flores. 


And, 9. Cuervo. 


2. Thoſe of SwEDEN, 
Theſe are 8 in number; VIZ. 1. Rugen. 


2. Bornholm. 3. Oeland. 4. Gothland. . 
Oeſal. 6. Dago. 7. Aland. 8. Ween. 


3. Thoſe of Denman. 
Theſe are 9 3 viz, 1. Zealand. 2. Funen: 
3. Langland. 4. Laland. 5 Falſter. 6. 
Mona. 7. Femeren. 8. Alſen. And 9. 


Iceland. + 
4. Thoſe of 1 Nonwar. 1 
Theſe are 43 Viz. 1. Farmen 2, Hit- 


ww 


/ 


{ MEDITERRANEAN and. $ 

8 How. many ilands go under this 
name ? and how are they ſituate? 
Philo. There are a great many n, 
which are ſituate S. of Europe, in or near 


the Mediterranean Sea; but the following 


are moſt noted; viz. 1. Vvica. 2. Minorca. 
3. Majorca, ficuate W. of Valencia in Spain. 
4. Corſica. 5. Sardinia, lying S. of Genoa. 
6. Malta. 9. Sicily, lying S. W. of Naples. 
8. Cyprus. 9. Candia. And 10. Rhodes, 
8. of Natolia. 

The other ſmall illands, as I have ob- 
70 are of little or no Aguneation. 
Thus much for Europe. N 

| Tyro. 
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Dro. I heartily. thank you, fir; and now 
pray give me a lictle idea of the other Parts 

of the world. 

Philo. Iwill, hank 1t muſt be 1 a ſhort 
hint indeed; though I am willing you 
ſhould have as much inſtruction as this 
ſmall. tract will allow of. Proceed we 
then to TE | 


= % 


_— = — — Att... 


DIALOGUE It. 


S RCT. L 
1 . : 
Hro. IN what part of the globe i is Aſia 
fituate ? 


_ Phils. Aſia, though called the ſecond, yet 
is the principal quarter of the globe, lying 
upon the E part thereof, and extends itſelf 


from the equator to 72 degrees N. lati- 


tude, and is divided into 5 principal parts; 
viz. 1. Tartary. 2. China. 3. India. 4. Per- 
ſia. And 5. Turkey. Theſe parts, as well as 
the chief ſubdiviſions, are accurately laid 
down in the map. of Aſia, which you ſee 
before you, and which you ſhould n 
conſult with attention. | 


1. Of TarxTARY. ; 


Hiro. How is Tartary ſituate! 1 


Philo, Tartary is bounded on the, N. by 
| 6 -* 


OS. oo ASIA. | 
the Frozen Sea, on the F. by the Pacific 


El: Ocean, on the S. by China, India, Perſia, 


and the Caſpian Sea, and on the W. by 
Ruſſia. It lies between 35 and 72 degrees 
N. latitude, and between the g. and 26. N. 
climates; is about 3000 miles long, and 
2250 broad, and its chief city is Samar- 
cand. The longeſt day in the moſt north- 
ern part is about 2 months, and the ſhorteſt 
in the moſt ſouthern about 94 hours, It is 
ſubject to the neighbouring nations; viz. 
the Ruſſians, Turks, and Chineſe, and to 

the Great Khan of Tartary. 


2. Of CHINA. 


5 ro. How is China ſituate ? 

Phil. China is bounded on the N. by 
part of Tartary, on the E. by the Pacific 
Ocean, on the S. by part of the Indian 
Ocean, on the W. it has India without the 
Ganges. It lies between the 3d and 6th 
N. climates, is about 1400 miles long. and 
1260 broad, and its chief city is Pekin, 
whoſe diſtance from London is 70 degrees; 
viz. about 4900 miles S. E. From Pekin to 
Nankin is about 690 miles S. E. in the for- 
mer of which is a bell, 11 feet diameter, and 

12 feet high, weighthg above 535 tons: 
The vets day in the moſt northern part 
is about 15 hours; and the ſhorteſt in the 
moſt ſouthern is about 104. It is under 
the government of its own empetor. 

5 3 e 
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3. 07 INDIA | | 


Bro. How is India ſituate? 
Philo. India is bounded on the N. by 
Tarthry, on the E, by China and the Chi- 


neſe Sea, on the S. by the Indian Ocean, 


and on the W. by the ſame, Ocean, and 
Perſia. It lies between ꝙ degrees of S. and 
34 of N. latitude. Its length is about 4000 
miles, and its breadth about 2500. It is 
divided into 3 grand parts; viz. 1. The 

Great Mogul's empire, containing Delli 

(his imperial ſeat) Agra, Cambaia, and 
Bengal. 2. India within the Ganges, whoſe 


chief kingdoms are Decan, Golconda, Bit oF 


nagar, and Malabar. 

3. India without the Ganges, whoſe chief 
kingdoms are Pegu, Tonquin, Cochinchina, 
Siam, and Malucca. Length of days and 
nights, in the northern parts, nearly the 
ſame as in China. 


44. / PB 4. 


2. Yro. 110%, is Perſia ſituate? 
. Phils Perſia is bounded on the N. by the 
Caſp ian Sea, on the E. by India, on the S, 
by bid Perſlan Gulf, and Indian Ocean, and 
on the W. by Afiatic Turkey. It lies be- 
tween 25 and 45 degrees of N. latitude, and 
between the 3d and 7th N. climates; there- 
fore muſt of courſe be exceeding hot for 


oy months in the year. Its length is 
com- 


24 of ASI A. 

computed at about 1450 miles; its breadth 
at 1250. It is divided into three parts, N. 
middle, and S. It is governed by the de- 
ſpotic power of the Great Sophy. They 
are chiefly Mahometans. The ſongeſt day 
in the moſt, northern parts is about 154 
hours, and the ſhorteſt in the moſt er 


about 104 hours. 


5. Toskrr in ASIA. 


Hro. How is Turkey in Aſia ſituate? 
Philo. Turkey in Aſia is bounded on 
the N. by the Black Sea, on the E. by 
Perſia, on the S. by part of Africa, and 
part of the Indian Ocean, on the W. by 
the Red Sea, the Mediterranean, and Archi- 
lago. It lies between 12 and 46 degrees 
of N. latitude; is computed about 2300 
miles long, and 2000 broad, lt contains 
fix great parts; 1. Natolia, whoſe chief 
city, or town, is Burſa, 2. Arabia, whoſe 
metropolis is Mecca. 3. Syria, whoſe ca- 
pital is Aleppo. 4. Diarbeck, whoſe chief 
City is Bagdat, 5. Turcomania, whoſe ca- 
pital is Arzerum.” And 6, Georgia, whoſe 
metropolis is Teflis. This vaſt country is 
inhabited by Chriſtians, Mahometans, 
Jews, &c. but is chiefly under the Otto- 


man yoke. 
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Of AFRICA. 5 


SECT. II. 
Of the Aſiatic lands. 


: 4442 W many iſlands are here, and 


how are they ſituate? 
Philo. There are a great number, but 


they are chiefly reduced to theſe ſix, whoſe 
ſituation is as follows; 1. Japan Iflands, E. 
of China. 2. The Philippine Iſlands, S. W. 


* 


555 Japan. 3. The Moluccas, S. of the 


Philippine. 4. The Sunda, W. of the Mo- 


luccas. g. The Banda, or Nutmeg Iſlands. 
And 6. Ceylon, W. of the Sunda, whoſe 
capital is Candia, or Candy. And thus 
| much for Aſia. 


— 5 
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DIALOGUE u. 


e 2 
of AFRICA. 


570.1 10 W is Africa ſituate * 4 


Philo, Africa, the 3d quarter of 
"he 2 5 65 and ſituate S. on the globe, is 
almoſt ſurrounded with the Atlantic, Ethi- 
opian, and Indian Oceans, and is extended 
from 35 degrees of S. latitude, to about 37 
N. It is principally divided into 8 Parts; 
viz. Egypt, Barbary, Biledulgerid, Zaara, 
called the Deſart, Negro-Land, Guinea, 
| Nubia, and e agen Iſlands. | | / | 
Rs > 


96 Of AFRICA. 


1. Of EcyPT. [3 


. Tyro. How is Egypt ſituate and divided? 
Philo. Egypt is bounded on the N. by 
-part of the Mediterranean Sea, on the E. 
by the Iſthmus of Suez and the Red Sea, 
on the S. by Nubia, on the W. by Barbary 
and the Deſart. It was formerly called Miſ- 
raim. It is divided into Lower Egypt, 
whoſe metropolis is Grand Cairo; and 

Upper Egypt, whoſe capital is Sayd. It 
lies between 21 and 31 N. latitude, and the 
' 2d and 4th N. climates, is about 650 

miles long, and 150 broad. It is governed 


by the Turkiſh emperor, under a Baſſa, 


Whoſe dwelling is at Grand Cairo. 


2. Of BaRRARx. 


Dyro. how) is Barbary ſituate? = 
Phil. Barbary is bounded on the N. by 
part of the Mediterranean, on the E. by 
Egypt, on the S. by Biledulgerid, and on the 
W. by part of the Atlantic Ocean, It ex- 
tends from 29 to 37 degrees of N. latitude, 
and lies under the 4th and gth N. climate. 
Its length is 2 300, and breadth 380 miles. 

Barbary is divided into 7 different parts, 
or kingdoms; viz. Morocco, Fez, Telen- 
fin, Algiers, Tunis, Tripoli, and Barca, 
whoſe chief towns are of the fannie name. 
4 


Of ATERICH. ; '27 
It is chiefly under the government of the 
—_ Turk, and of the emperor of Moroc- 
co, who is called alſo emperor of Africa, king 
of Morocco, Fez, Sus, and Taſſale; lord of 
Gago, Dara, and Guinea, and Great Zeriff 
of Mahomet, and, conſequently, their reli- 
gion is Mahometaniſm. The longeſt day 
144 hours, and the ſhorteſt 102 hours, as 
in Ey Oy: | 4 


3. of BILEDULGERID.. 


Tyro. How is Biledulgerid ſituate ? 
Philo. Bildulgerid'is bounded on the N. by 

Barbary, on the E. by Egypt, on the S. by 

Asaata, on the W. by part of the Atlantic 

Ocean. It lies between 26 and 29 degrees 

of N. latitude, and under the gd and th 

N. climate. Its length is about 2050, and 

breadth 300 miles. The length of days is 

trom 14 hours to 105 hours. It is governed 
by many little kings, but all ſubject to the 

Great Turk, or to the emperor of Morocco. 

The whole of Africa J have laid down on a 

map, in order to give you a true idea of its 

5 forms diviſions, and Prine ipal places. 

1 * Of ZARA, or the DERSART. 

; 27 yro. How is this Deſart ſituate? 

Philo, Zaara is bounded on the N. by 
Biledulgerid, on the E. by Egypt and Nu- 
bia, on the S. by Negro-Land, and on the 
W. by the Atlantic Ocean. 

C2 "RY 
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It is divided into 7 parts; viz. Borno, 
. Gago, Bardoa, Lempta, Targa, Zuenziga, 
and | Zanhaga, whoſe capital is Targaſſa; the 
others have the ſame names as their pro- 
vinces. It lies between 15 and 26 degrees 
of N. latitude, and under the 3d and 4th 
climate; is in length 2340 miles, and dah 
about 330. The days are from 134 long, 
to 104 hours, Their government is by ſe- 
veral lords and kings called Reques, and 
they are 1 Mahometans. 


4085 Of Nam Liab, 


 Tyro. Sd is the land of N egroes ſituate? 
Philo. Negro- Land is bounded on the N. 

by Zaara, on the E. by Nubia, on the 8. 

by Guinea, on the W. by part of the At- 
Jantic Ocean. It lies between 8 and 22 de- 
grees of N. latitude, and under the 2d and 
3d N. climate. It is computed to be about 
2280 miles long, and oO broad. It is di- 
vided into 13 provinces; viz. Genohoa, 
 Gelata, Tombut, Agades, Cano, Caſſena, 
Guangara, Melli, Mandinga, Gaga, Guber, 
Zegzeg, and Zanfara, 'whoſeicapmals are of 
the ſame name. The days are very little 
different in length from thofe in'Zaara. It 
is governed by ſeveral kings, but all, or moſt 
are ſubject to the king of Tombut. Groſs 
| Tang hk and en eh here. \ 
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6. Of Guinea, 


Pro. How i is this country ſituate? 
Philo. Guinea is bounded on the N. by. 
Negro-Land, on the E. by Ethiopia Exte- 
rior, on the S. by the Ethiopian Ocean, and 
on the W. by the Atlantic Ocean. lt is di- 
vided into 4 parts; 1. The coaſt of Male- 
guette, whoſe capital is Timan, 2. The 
Ivory Coaſt weſtward, whoſe metropolis is 
Toba. 3. The Golden Coaſt eaſtward, 
whoſe capital is St. George de Mina. An 
4. The kingdom of Benin, metropolis Ar- 
da. Gninca lies between 5 and 13 degrees 
of N. latitude. Its length is 1320, and 
breadth about 400 miles. It is ſubje 2 to 
the emperor of Guinea, and Paganiſm. is 
here the preyailing ſuperſtition, Their days 
ffom 124 bebe to 111 hours. 1 | 
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is Hel, of e 1 | 
Tl How 1s. N ubia a | 
Philo. Nubia is bounded on, ihe N. bs 
Egypt, on the E. by Ethiopia Exterior, 
on the S. by Ethiopia Interior, on the W. 
by part of Zaara and Negro-Land. It lies 
erween 14 and 22 degrees of N. latitude, 
and under the ſecond and third N. climate. 
Its length! is about 840, and breadth about 
570, It is divided by the river Nubia i into 
N. and S. The capital of North Nubia is 
Samna, and of South Nubia, a town, or 


9 of the ſame name. : 
C3 It 
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It is governed by its own independent 
prince. Their traffic is chiefly at Grand 
Cairo. The lepgth of the days is much 
the me as in Zaara. 


8. Of ETHioprA ee 


Hebe. How is this country ſituate? 

_ Ptilo, Ethiopia Interior, called alſo the 
land of the Abyſlinians is bounded on the 
N. by Nubia, and on the E. S. and part of 
the W. by Ethiopia Exterior. It lies under 
the iſt, 2d, and 3d N. and S. climates; and 
the length is compoted at 2600 miles, and 
breadth about 2200. Ethiopia Interior Is 
divided into 8 provinces; VIZ. I. Barnag aſſo, 
Wk Tigremahon. 3. Dobaſſat. 4. F 1 N 
5. Angote, 6. Amara. 7. Beleguanze. 
And 8. Begramedri. It is governed by 
its own independent prince, lord, or ruler, 
called Naggaſi, whoſe government is de- 
ſpotic. He ſtifes himſelf the beloved of 
God ; (ſays he ſprung from the ſtock of Ju- 
dah) the ſon of the column of Sion, the ſon 
of the ſeed of Jacob, the ſon of the hand 
of Mary, the fon of Nahu after the fleſh, 
and of St. Peter and Paul after the ſpirit, 
&c. &c. The longeſt day in the moſt nor. 
thern parts of this country is aboat 132 
hours, and the ſhorteſt inthe men ſouthern 
10 hours. te 
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ExTERIOR. 


Ethiopia Exterior is bounded on the N. 
by Aby ſſinia, on the E. W. and S. by the 
Ethiopic and Indian Oceans; and, if to this 
you take in the land of the Hottentots, it ex- 
tends to near 35 degrees S. latitude, It com- 
prehends the kingdoms of Biafara, Loango, 
Congo, and Angola; the empires of Mono- 
mugt and Monopotopa; and the coaſts of the 
Cafres, Zanguebar, Anian, and Abex. It is 
governed by various princes, andthe people 
are chiefly groſs Idolaters and Mahometans. 
As for the Hottentots, they ſhew no ſign of 
any devotion, only are very ſuperſtitious. 

The days are from 12 to 14 hours. 
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K A AFRICAN Hand. 


HAT are the principal ne 
in Africa? 

Philo. There are many ſmall iſlands; bur 
the moſt. noted are the following; viz, 
1. The iſland of Madagaſcar. 2. Cape 
Verde Iſlands. 3. The E  __ 
4. the Madeira Iflands 


Toro. 


Þ MADAGASCAR. 
This is a large iſland, lying S. E. of 


Ethiopia, and extends from 12 to about 22 
C 4 | of 


432 "AFRICAN J/lands. 
of S. latitude; is about 1000 miles long, 
and 400 broad. It is called by the Portu- 
gueze St, Laurence, becauſe they firſt diſ- 
covered it on that day. The inhabitants 
(except in the eaſtern part) are chiefly Pa- 
gans and Mahometans; and are fo govern- 

ed by their prieſts (called Ombiaſſes) that 
they are extremely ſuperſtitious. Thus, if 
a child be born upon ſuch a day, they lay 
it is unlucky, and, therefore, give it to the 
wild beaſts; and, if a woman dies in child- 
bed, they bury the living child with her, 
becauſe it is better ſo (they ſay) than to 
live without a mother to take care of it. 
And thus, by theſe cruel and deluſive per- 
2 their iſland is very thin of inhabit- 
ants. It is under no particular — - 


Cape VERDE i/lands. 


Theſe lie S. W. of Barbary, and N. W. 
af Guinea, between 13 and 17 degrees N. 
latitude, and are as follow; 1. St. Anthony. 
2. St. Vincent. 3. St. Lucia. 4. St. Nicho- 
las. 5. Inſula de Sal. 6. Bonaviſta. 7. 
Mago. 8. St. Jago. 9. Inſula del Fuego. 
10. Bravo. The chieß town is St. Domin- 
go. They are ſubject to Portugal. 


3. The CANARY. i/lands. 


Theſe lie N. of Cape Verde iſlands, and 
under 27 and 29 N. latitude. They are 7 
in number; viz. I, Lancerota, 2. Forte 
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Ventura. 3. Canaria, (metropolis Palma. 
4. Teneriffe, famous for its peak, which is 
the firſt meridian in the French maps. 

Gomera. 6. Ferro. And 7. Palma. 


J. 
They are: ſubject to the king of Spain. 


hs MapEiRA, or MA DEIRAS. 


This lies in about 32 degrees N. latitude, 
and W. of Morocco. Its chief town is 
Funchal. It is ſubject to the Portugueze. 
Jyro. Are theſe all the iſlands ? 
Philo. There are ſome of leſs note ; viz. 
1. Zocotora, ſubject to the Arabians. 2. Co- 
moro, N. W. of Madagaſcar. 3. St. Tho- 
mas. 4. Prince's Iſland. And 5. Anaboa, | 
ſubject to the Portugueze, lying W. as. | 
Ethiopia. 6., St. Helena, ſubject to the 
Engliſh, lying S. W. of St. Thomas's. 
And 7. The Ile of Aſcenſion, N. W. 0 
St. Helena. Thus much for Africa. 
Tyro. I return you thanks, Sit. 
_ Philo, Now, Tyro, for the laſt quarter of. 
: the world; viz: America. | 


417.5 
* — —— — 


DIALOGUE av. 
1 . I. 


Of AMERICA. 

To. HAT is this quarter called,, 
and how is it ſituate ?: 

Philo, - hari called the 4th or laſt quar- 


ter of the world, and weſtward on the globe. 
O 5 "= 
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It is divided into 2 principal parts; one 
called: North, and the other: South America. 
And accordingly I have drawn two maps, 
one of the former, and the other of the lat- 
ter; which will give you adequate ideas of 
this extenſiye quarter of the globe. | 


I. O NORTH: AMERICA: 


Dyro. Why is this called North America? 

Philo Becauſe it lies on the N. _ or 
northward of the equator. 

Tyro. Into how many principal parts is 
this divided? 

Philo. Into 55, as follows; viz. 1. Mexico, 
or New Spain. 2. New Mexico, called 
Granada 3. Florida. 4. Terra Canadenſis. 
And 5. Terra Arctica. | 


1. Of Mxxico, or New Spain. 


Tyro. How is this country ſituate ? | 
Philo. Mexico, diſcovered in 1518, and 
conquered by the Spaniards in 1521, is 
bounded on the N. by Nova Granada, on 
the E. by the gulph of Mexico, one the W. 
by the Pacific Ocean, and on the S. by 
Terra Firma. It lies chiefly in the torrid 
zone, between 8 and 3o degrees of N. la- 
titude, and is extended to about 33 degrees. - 
of longitude, The greateſt length is com- 
_ to be 2000, and breadth about 600. 
Tyro, Into how many Pere 1 is 
this ee divided ? 


PI. 2 
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Phils. Into 3, called Audiences viz. 1. 
Guadalajara. 2. Mexico. And 3. Gua- 
timala. The. capitals are of the fame 
names as the Audiences. b 


1. Gu ADbARLA JARA. 


This contains the provinces of l 
New Biſcay, Zacaticas, Guadalajara, Chi- 
ameltan, and Zaliſco. 

2. Mexico contains the provinces of Pa- 
nuco, Mexico, Mechoachan, Los Angelos, 
Anlequera, Tabaſco, and Jucatan. 

3. Guatimala comprehends Soco Nuſco, 
Guatimala, Nicaragua, Coſta Rica, Vera- 
gua, Honduras, Verapaz, and Chiapa. 

The longeſt day in the moſt. northern part 
of this country is about 13 hours, and in 
the moſt ſouthern about 124 hours. It is. 
governed by. the king of Spain, under a 
viceroy, who reſides at Mexico. The In- 
dians are in general Idolaters; but the Spa- 
niards here, as in Europe, are all of the 
Catholic religion. 


: te. Of New Mexico, called Nova 
GRANADA, 


„ How is this part of North America: 
. 

Philo. This country was diſcovered by 
the Spaniards, 1540, and is bounded on the 
N. by Terra Arctica, on the E. by Florida, 
on the 8. by Mexico, or New Syain, and 

15 6 175 on 
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on the W. by California. Its extent is not 
yet known. The chief town is Santa Fee, 


the reſidence of the Spaniſh governor. | 


3. Of FLokIDA. 


Tyro. How 1 is this country ſituate? 
Philo. Florida, diſcovered alſo by the 


Spaniards, 1497, and poſſeſſed. by them in 


1527, is bounded on the N. by part of 


Ferra Arctica, or Canada, on the E. by 


Britiſh America, on the S. by the Gulph of 
Mexico, and on the W. by New Mexico. 
It lies between 25 and 35 degrees of N. la- 
titude, and under the oooh and 6th N. cli- 


mate, is extended to 23 degrees in longi- 

tude, and computed to be. about 1000 
miles long, and 600 broad, in its greateſt” 
length and breadth. = | 
| The natives are groſs idolaters, and the 
main part is governed by ſeveral diſtinct. 
lords, or rulers: but the places upon, or 
near the ſea coaſts, are now ſubject to the 
Engliſh, The longeft day in the moſt- 


northern part is about 144 hours, and the 
ſhorteſt in the moſt ſouthern about 104 hours. 
Its chief towns are St. Auguſtine and 


Penſacola. 
&-Of- Terra cn 


Hero. How is this country ſituate? 
' Philo. It is bounded on the N. by part 
of Terra Arctica, on the E. by the Atlantic 


Ocean, on the S. by the Gulph of Mexico, 


and on the W. by New Mexico and parts. 
| unknown. 


? 
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unknown. It lies between 30 and 62 de- 
grees of N. „ extends to near 
40 degrees of e is about 2100 


miles in length, and 1600 in breadtb. 
Tyre. But pray, is it not divided i into ſome 
principal parts ? - 

" Philo. Yes, into N. and 8. The N. 
comprehends, 1. Terra Canadenſis Propria. 
2. Nova Britannia, or New Britain. 3. 
Nova Francia, New France, or Canada; ; 
chief town Quebec. This laſt was ceded 
to Great Britain by the late treaty of peace. 

Tyro. What does the S. part contain? 
Phil. 1. Nova Scotia. 2. New England. 

3. New York. 4. The Ferſeys. 5. Penſil- 
vania. 6. Maryland. 7. Virginia. And 8. 
Carolina: all fab fekt ons the crown of Great 
_ nan.” | 
The metropolis of theſe towns in erden | 
are, x. Hallifax in Nova Scotia. 2. Boſton. 
3. New York. 4. Elizabeth. 5, Philadel- 
phia. 6. Annapolis Royal. 7. James Town. j 
And 8. Charles Town. q 


N. B. Theſe lie one after ier in order 
from N. to S. 


1. Nova hs: diſcovered SPI, 

2. New England, in 1497, and polſeſſed 
for queen Elizabeth, by Sir Philip Amadas, 
1+. 
3. New York, by Mr. Hudſon, 1608, 


and told to the Dank, who kept it till 
Ig 
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1664; at laſt it was given by Charles II. 
to the duke of York; 3 It was called before 
New Netherland, : 
4. New Jerſey, v was diſcovered in 1497. 
5. Penſilvania, about the ſame time, was 
given by Charles II. to William Hen, 
_ Efq. by letters patent in 1680. 

8 Virginia, in 1427, but more particu- 
larly ! in 1584, by Sir Walter Raleigh, who 
is ſaid. to be the firſt that brought tobacco 

into England. It was called Virginia, in 
honour to queen Elizabeth, as a virgin 
queen. | 

7. Maryland, was alſo diſcovered by the 
Engliſh under the two Cabots, 1497, and is. 
bounded on the S. by Virginia. It has its. 
name from Mary, wife of Charles I. who 
gave it by letters patent under that name 
to the right honourable Cæcilius Calvert, 
lord Baltimore, 1632. © 
8. Carolina, diſcovered. about the ſame: 
time with Virginia, and in 1660 granted by, 
patent to nnn, by Charles II. 


F TERRA ARCTICA. ; 


. "What do. "mw mean by Terra 
Arctica? 5 

Philo, This country is called Arctica, 
becauſe it lies towards the North; it com- 4 
pretiends thoſe parts of America ſituate 
near, or towards, (he N. pole, or- polar 
Circles. | 


Tyre 


— We Ol ab v.75: 


—— oe oe los 


PPP ee. 6A era nm NOSE IOOS 


. 5 o 


— * 2 


a 


d „ aw 3 — e 
— DES —— — — 
* a 
- n 


— — —— —— —— 


e ove 2 * 7 


ai 


* 
— 


„* 


* 
ta 
c 
- 
- 


Hein» 


„ 
— ew 
4 


EE 


* 


„cc e ARIA, © 7, 4: r * 


_— 


. 


— 


— — 


2 


— 


PP 


U 


e . PD out 3 Core n de. 5 n ** * 3 


- 


” 


e 


e 


44 


$00 46 PAN IE eee 


* 


„ 


* 


\ b 6 : 
renn 
a — — a 0 


Leou 0 


— 


* , 3 Fa * e 5 
CH welds omen 4 jay ee. the 4 | 
| * 
Fuuufor r 7 37) hve 3 
57 FE MRT V1 5 15 ads proper 
* 4 Huge.  CIANA / » 3 1 NX 
cnn Pvt ——— SDA ES — Lt He, — 8 rilie A | ; 4 8 | 4 | A 
wm en an 2 N t. — | 
| ph TIT 10 f r I 8 * — 2. K* eee = wn EY e. 
bl 7 | 
IS LAN. . bar. J 3 3 "4 of. 2, nu of 4 der by nf od, 
; rags IG Gl. 5 ; 3 babe . 5, VI. 1, a 4 deLjoron 
e {43 CD 
1 L- HO! 
Anu. | Ne 1 * . 2 1 5 9 1 
D 4 Parte 
3 Br CHAM N IE : — 5 115 Coin, (4 = at Fu rico 
1 FR | Onarmgn A . = YO 9 T's n 
( ſbin, Janae, . 1 
1 A i ee : 
_* 2 Os 2 
ure 3 | 


— — 
pray; cg tein ein — 2 
- # 


_—_— — — 
22 


1 1 


— 


of + þ AMERICA, 29 


9970. Which are they? 

\ "Philo, There are many of them; but the 
chief and moſt noted are, 1. Greenland. 
, Spielberg. 3. Nova Zembla. 4. Terra 
de Jeſſo. 5. New Denmark. And 6. New 
North Wales. GE 

Little more is known of theſe at preſent 
but their names, and therefore __ can- 
not be taken any further notice of. 


II. Of SOUTH AMERICA. 


Fyro. Why is this ſo called ? 
Philo Becauſe it lies chiefly on the S. | 
ſide of the equator. 
Tyre. Into how many Pine parts is 
it divided ? | 
Philo. Into 8; viz. x. Terra Firma. 2. 
Peru. 3. The Land of the Amazons. 4- 
Braſil. 5. Chili. 6. Paraguay. 7. Terra 
Magellanica. And 8. Terra Antarctica. 


1. Of- TERRA FIRMA. 


Tyro, How: is this ſituate ? x 
Philo. Terra Firma, diſcovered in 1 $14, | 
lies under the 1ſt N. climate, and is bound- 
ed on the N. by the Atlantic Ocean, on the 
E. by the ſame, on the S. by Peru and the 
country of the Amazons, and on the W. by 


the Pacific Ocean. It is extended to about 


27 degrees longitude, and lies between 1 
and 11+ degrees of N. latitude. It is com- 
Poted ro be about; 1500 miles long, and 

759 miles broad. 
Tyra. 


| 9Hro. 12 7 is it t divided. 105 Me 3K 

- Phils. Into E. and W. The rake he 
river Oroonoque, called x. Guiana, whoſe 
chief town is Manhoa, And 2. Caribeana, 
whoſe metropolis is Moreſhego, The W. 
comprehends the provinces of 

1. Panama, called alſo Ferra Pitma: 
chief town is Panama. 

2. Carthagena, metropolis the Sims. 

3. St. Martha, metropolis the ſame. 

4. Rio de la Hacha, metropolis the ſame. 

5. Andaluzia, metropolis St. Thomas. 

6. Comana, metropolis Comana. 

7. New Granada, metropolis St. Fee de 
Bagota. - 

8. Papayan, metropolis Papayan: 

It is governed, for the king of Spain, by 
a viceroy reſiding at Mexico. The natives 
of this country, . ago in. the. ci 


are groſs idolaters. 
| 2. Of PR RU. 


Gro. How is this country ſituate ? 
_ Philo. Peru, firſt diſeovered by the 98 | 
niards, 152 f, is bounded on the N. by part 
of Terra Firma, on the E. by Amazonia, 
on the S. by Chili, and on the W. by the 
Pacific Ocean. It lies between 24 degrees 
of S. and 1 degree of N. latitude, and is 
extended to 20 degrees of longitude, and; 
under the 1ſt, 2d, and 3d 8. climate. 

- Tyro, How is it divided? PS 

0 „ Phila. 


Of S. AMERICA. — 
"Phils. Into 6 provinces. 5 x 
1. Poſto, whoſe metropolis is Poſton: 
2. Los Quixos, whoſe metropolis is Baefa, 
Lo Facamorcs, whoſe metropolis is Val- 
ladolid. | 
4. Quito, n Quito. 
uy Lima, metropolis Lima. 
6. Los Charcos, metropolis Foto.. 
The natives in general are very groſs 
idolaters, worſhipping the ſun, moon, ſtars, 


thunder, lightning, &c. But in ſome parts * 


there are Chriltians, &c. T 

It was conquered by the Spaniards in 
1533, and they have the moſt conſiderable 
part of it under their dominion. TV 


3. Of the Land of the AM AZONS. - 


7575. How is this land ſituate? 
_ Philo, This country, diſcovered by the 
Spaniards in 1541, is bounded on the N. 
by Terra Firma, on the E. by Braſil, on the 
2 by Paraguay, and on the W. by Peru. 

It lies under the 1ſt, 2d, and 3d. S. cli- 
mate. It is under no particular government, 
the inhabitants in general being a ſavage 
ſort of people, appearing always in arms. 
It is fuppoſed to take its name from thoſe 
warlike women called (by ſeyeral poets and 
hiſtorians) Amazons, of hom it is repori- 
ed that they cut off one of their breaſts, not 
only for the better qualifying themſelves to 


Wierer — and ſhoot the ſurer, but 
that 


* 1 


0 AMERICA 


that they might be the more ſavage and 
ferocious. 8 


e 4 Of OV 


Bro. How is Braſil ſitnate? 

Philo. This country, diſcovered by de 
Portugueze, about 1501, is bounded on 
the N. by Terra Firma, on the E. by the 
Atlantic Ocean, on the S. by Paraguay and 
part of the ſame Ocean, and on the W. by 
the land of the Amazons. 35 

It lies between one and 23 degrees of S. 
latitude, and, under the iſt, 24d, 3d, and Ath 
S. climate. 

Its greateſt length is computed to be 
about 2500 miles, and its breadth about 

oo. 5 5 } 

7 Tyr. Into how many principal parts is it 
divided Z 

Philo. There is not any particular account 
of its Provinces, diviſions, &c. but the/chief 
towns. that are Known, or moſt worthy, of 
note, are as follow: x. St. Vincent. 2. 
Sanctos. 3. Angra Dos Reyes. 4. St. Se- 
baſtian. 5. Spiritu Sancto. 6. Porto Seguro. 

St. Salvadore. 8. Pernambuco, And g. 
Heesen 3 

The natives are under no particular 
government, nor profeſs any religion, be- 
ing chiefly ſunk into groſs ignorance, idola- 


ur, &c. | 
* "uw | LL 07 


V ES 
Bro. How i is this country ſituate? 

_ Philo. Chili, diſcovered by the . 
about 1554, is bounded on the N. by Peru, 
on the E. by Paraguay, on the S. by Terra 
Magellanica, and on the W. by the Pacific 
' Ocean, Off 54 

It lies between 25 anc 44 degrees of 8. 
latitude, and under the-4th, 5th, and 6th 
8. climate. 

Its length is computed to be about I 100 
miles, its ; breadth 600. 

Ho. Into how many ow 1s Chili prin: 
eipatly divided? 
Pjbilo. Into 3; viz. 1. Chili Proper. 2⁰ 
Chili Imperial. And 3. Chucuito, whoſe 
chief towns are St. Jago, n and 
St. John de Fontiera. 
It is chiefly governed by the viceroy of 
Pecu, under the king of Spain. 


6. Of Pan A Hi ? 


"Gro. How is Paraguay fituate ? pete 
"Philo; This. country, diſcovered alſo by 
A ary. in 1546, is bounded on the 
N. by the Tand of 44k Amazons, on the E. 
by the Atlantic Ocean, on the S. by Terra 
Magellanica, and the W. by Chili and 
Peru. 

40 07 Yo. Whence has it ita name? 

bis. 
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/ 
Philo. From the river Paraguay; but it 
is called by the Spaniards (and ene by 
others) Rio de la Plata. 
It lies between 18 and 37 degrees of S. 
latitude, and under the 2d, 3d, 4ih, and 
5th S. climate, and extends to about n 
degrees of longitude. 6 
Its length is ed — 1200 miles, 
and breadth about 110 miles. 
Dyro. Into how many principal parts is it 
divided ? 
_ Philo, The moſt material- provinces are c 
in number; viz. 1. Guayra, whoſe chief 
town is Cividad Real. 2. Paragua Propria, 
whoſe chief town is A ſſumption, 3, Chaco, 
whoſe chief town is Conception. 4. Tuco- 
man, whoſe chief town is St. Jago. And 5. 
Rio de la Plata, whoſe chief town is Buenos 
_ It is n chielv _ a vice: 
* CCF 


7. Of TERRA MAcELLANIGA, 


* How is this country ſituate? 
Philo. It is bounded on the N. by part 
of Paraguay and Chill, on the E. by the 
Atlantic Ocean, on the 8 by Terra Ant- 
arctica, and on the W. by the eie 
Ocean. SE 
It was. diſcovered abode 1 5197 by one 
Ferdinand „ from whom it took 
: its name. £ 
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„ TERRA ANTARCTICA: 


Tyro, How is this country ſituate, and 
why ſo called? 

Philo, Terra Antarctica ſignifies thoſe 
countries that lie between the Antarctic cir- 
cle and the S. pole; the chief of which 
are New Zealand, New Guinea, New Hol- 
land, and Terra Auſtralis Incognita. And 
now, Tyro, we proceed to 
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> fl OY E c T II. 
of the AMERICAN Wands. 


Tyre. HAT are the principal iſlands 
of America? 
Philo. They. are oh les which are thus & 
edle tile nat 7 
(i. To the N fr . 7. 8 
are . Newfoundland. 
3 Cuba. 
4. Jamaica. 
5. Hiſpaniola. 
(6. Porto Rico. 
ps 7. Caribees, 
| | 8. Lucayes,  , 
9. Sotovento, 
4 10. Bermudas. 
N | -þ 11. The Iſland of 
Wc } IT Terradel F uego. 
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1. Of CALIForNta. | 


The northern part of this peninſula, 
was diſcovered by Sir Francis Drake in 
1577. Ir has Mexico on the E. and the 
Pacific Ocean on the W. It lies in 35 5 de- 
_ N. latitude. 


2. Of NEewFOUNDLAND. 


- This iſland was. diſcovered by the two 
Cabots, in the time of Henry VII. 1497; 
but more perfectly by Thorn and Elcot of 
Briſtol, in 1527. It hes between 47 and 31 
degrees of N. latitude, near New Britain. 
Avalon is its chief province, which was 
built upon by Sir George Calvert in 1623, 
by a patent granted to him, and afterwards 

enjoyed by Cæcilius Jord Baltimore. "Fe" is 
927 3 to the crown of England, 


5 Of Cu» a. 


This iſland was diſcovered- by the Spa- 
niatds in 1594. It lies N. of Jamaica, N. 
W. of Hiſpaniola, and S. of the Bahama IJ 
iſlands. It lies between 19 and 23 degrees | 
N. latitude, and extends to about 8 de- 
grees of longitude. It is ſubject to the 
king of Spain, and the chief towns are the 
Fe and St. Jago. 


— 
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4. Of JAMAICA. 

This was diſcovered by Columbus, and 
conquered from the Spaniards by Penn and 
Venables in Oliver Cromwell's time. It 
was firſt called St. Jago, but afterwards 


Jamaica, in honour of — duke of York. 
It lies S. of Cuba, and W. of Hiſpaniola, 


and between 18 and 191 N. latitude, and 


extends to about 3 degrees of longitude. 
It is ſubject to the Engliſh. Its chief 
town is Port Royal. 


5. Of Hiseaxtota. 


This was diſcovered alſo by Columbus i in 
1492. It lies between 17 and 20 degrees of 
N. latitude. It has Cuba on the N. W. 
Jamaica on the W. and Porto Rico on the 
E. It is ſubject to France; and its 
principal town is St. Domingo. be 


ar”: Of Pox ro Rico. 


Porto Rico (once called Johannis Inſu- 
1 and by the natives Bonquin) lies E. of 


Jamaica, about 18 N. latitude. It is called 


Porto Rico from the city and haven of the | 
ſame name. f 


7. Of the Canruan Band.. 


Tyro. Why are theſe iſlands ſo called? 
Philo. From the inhabitants, who upon 
le firſt diſcovery ' were found to be Canni- 
bals. 
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bals. They repreſent the ſegment of a cir- 
cle, are about 30 in number, and extend 


from about 17 degrees N. almoſt to Terra 
Firma. 


The chief among them afe, 1. Anguila. 


2. St. Martin. 3. Sancta Crux. 4. Bar- 
buda. 5. St. Chriſtopher's. 6. Nevis, or 


Mevis. 7. Antego. 8. Montſerat. 9. Gua- 


dalupe. 10. Marigalant. 11. Dominica. 12 
M artinico. 13. Barbadoes, 14. St. Lucia. 


15. St. Vincent. 16. Granada. And 17. 
Tobago. 

Note. Some of theſe belong to the Wha 
liſh, ſome-to the F rench, and others to the 
Dutch. One of the moſt conſiderable of 
them is Barbadoes, about 13 degrees N. 
Hate It is ſubject to the Engliſh. 


* of the Lucas. | 


Gro. Why are theſe ſo called "i 
Philo. From Lucayos, the lon geſt of 


them all. They extend from the Säit of 


Florida, to the 8 of Hiſpaniola. | 
The chief of them are, 1. Bahama. 2. 


Lucayos. 3. Cignatio. 4. Guanahani. 5. 


Tuma. 6. Tama. 7. Samana. And 8. 
Maiaguana. 12 6 

The principal of theſe ; is . near 
„Cape Florida, and remarkable for ſpiders, 


they being about 2 inches long, and hav- 


ing, in general, 6 eyes. 
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9. 07 + SOTOVENTO. 


Theſe are ſo called by the Sradianda's to 
whom they chiefly belong, and are found 
from E. to W. along the coaſt of Terra 
Firma. The principal of them are, 1. Tri- 
nidada. 2. Margarita, 3. Tortuga. 4. Or- 


Chilla. 5. Rocca. 6. Bonayre. 7. Curacoa. 
And 8. Aruba. | 


10, BER MUDAS, 


Bermudas, ſo called from John Bern 
das, a Spaniard, who firſt diſcovered it, It 
lies between 32 and 33 degrees of N. lati- 
tude, about 240 Engliſh leagues E. of 
Carolina; and is ſubject to the crown of 
Great Britain. 


11. Of Terra DEL 1 


This (according to ſeveral hiſtorians) is 
ſo called, on account of ſeveral volcanos. 


It is ſituate S. of Magellanica, and parted 
from the continent by the Streights of M- 
gellan, lying between 52 and 53 * 
S. latitude. 


And thus, Bro, 1 3 given you as 
complete a view of Geography as I could 
in ſo narrow a compaſs; and I hope it will 
be ſufficientto ſatisfy the curiofity of young 
beginners, * and qualify them in time for 
underſtanding thoſe authors that have 
treated more largely and particularly on 
the * 


5 =o And 
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And now, Tyro, we are come to that 
part in which 1 propoſed to teach you the 
uſe of the globes, called by ſome practical, 
by others experimental geography. 


_ dds 
2 Wer- 


„ 
„„ 


| DIALOGUE v Wo 5b 
Between PH1Lo, a Tutor, and Tyko, his Pu- 


pil, concerning the nature, Properties, and 
uſe of the GLOBES, 


M *%x (ht. 


[HAT is the globe, or ſphere ? ? 
Philo. A globe, or ſphere, is 
a ſolid round body, contained under one 
ſurface ; having a point in the middle, called 
the center, from whence all lines draw to 
the ſurface are equal. 
Dro. Pray, how is a globe e or 4 
formed? | 
Philo. It is made by the rotation of a cir- i 
cle, or ſemi-circle, broad ways upon its 1 
axis: thus, a ſhilling preſſed upon its edge, 
by two pins oppoſite each other, and blown 
round, will naturally repreſent the ne. 
tion, or ſhape of a globe. 
Hro. How many ſorts are there 5 
| Philo, Two, one called the Terreſtrial, 
or earthly ; the other the Celeſtial, or hea- 


venly globe. 
Tyro. What does the Terreſtrial globe 
teach us? | 
6 | 2 : P Hilo. 


2 


Tyro.N 
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Philo. By the Terreſtrial Globe we are 
taughr the knowledge of the earth and ſea 


Vith the ſituation of places, their difference 


in latitude and longitude; the ſun's riſing 
and ſetting z the length of days and nights 


throughout the year, and the true diſtance - 


from one place to another. This ls called 
Geography. 


Hv. [hat is the uſe of the Celeſtial | 


Globe? 
Philo. The Celeſtial Globe, not only 
teaches us the ſun's riſing and. ſerting, but 


| alſo the riſing and ſetting of the ſtars, to- 


gether with their right Aſcenſion, Decli- 
nation, Amplitude, Almacanther, Azimuth, 
Latitude, Longitude, and Diſtance from 
each other. This is called Aſtronomy. 
Tyro: But I muſt know firſt what Alma- 
canther, Azimuth, &c. mean. 

Philo. That you ſhall know by and by : 
but firſt you muſt learn the names of the 


appendants and different circles belonging 
to the Globe. | 


Tyro. Pleaſe then to let me know what | 


they are. 


Philo. I will, and only take a little pains 


to learn the nature of them, and you will 
ſoon be qualified to work ſome problems 
yourſelf; 


577 
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SECT Il. 


A eta deſcription of the Glubes, with the 
great circles and appendants belonging to them. 


HAT do you mean by great 7 
circles of the ſphere ? 

Philo. Great circles are ſuch as cut the 
globe into two equal parts, paſſing through 
the center : all ſuch as do not cut the ſphere 
in two equal parts, are called leſſer circles. 

Tyro, Pray, how many. great circles are 
| there © ? — 

Pjbilo. 1. The Equator, or ee 

2. The Ecliptic, or Zodiac. 3. The Brazen 

. 1. The Horizon.” And 5. The 


Colutes. 


Bro. 


1. Of the EQUATOR. | 


Tyro. What is the e or Equi- 
noctial? | 
Philo. The Equator on the Terreſtrial, 
or Equinoctial on the Celeſtial Globe, W 
line, or circle, that cuts the Globe in two 
equal parts, called northern and ſouthern 
hemiſpheres, whoſe poles are thoſe of the 
World, dividing the N. from the S. and 
upon the Globe is eaſily known by two 
broad lines running parallel to each other, 
and a fine hair line between them: it is di- 
vided into 360 equal parts, called degrees, 
| beginning at the firſt meridian (or ſign 
W | 
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Aries) and is marked from 1 with 10, 20, 
30, 40, &c. to 360, quite round. 

Tyro. But there are other figures on the 
lower edge, or part of the Fquator on the 
Terreſtrial Globe; are there not? 

Philo. Not on all Globes. Senex 's globes, 
indeed (which, as I ſaid before, I would r 
commend) are alſo marked from the meri- 
dian of London, with 10, 20, 30, &c. to 
180 degrees to the right-hand, or E. and 
backwards from London, with 40, 20, 30, 
11 to 180, W. 

Bro. And, pray, what is the of of this ? 

Philo. The Equator ſhews you the longi- 
tude of any place, either E. or W. from the 
firſt meridian; and this lower line on Senex's 
globe ſhews you the longitude of any place 
from London, which is extremely conve- 
nient. The Equinoctial ſhews the right 
and oblique aſcenſion of the ſun, or any 
ſtar. l ID 175 95 nl 


2. Of übe EcLIP TIc and ZopIAc. 
7 yro. What, or which is the Ecliptic? 5 

+ Philo, The Ecliptic is another great cic- 
cle of the ſ phere, whoſe poles are in the po- 

lar circle, where it is interſected by the-/ol- 
ſtilial Colure, running from Cancer South, 
and from Capricorn Northward. It cuts 
the Equator at the two points Aries and 
Libra, making an angle at each point of 23 
degrees, * minutes. which is its furtheſt, 


n . 
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or utmoſt extent, either N. or S. from the 
_ Equator, as you will ſee more plainly here- 
after. | 

Tyro, What is the Zodiac? | 
Phil. The Zodiac is a broad 1 imaginary 

circle, which extends itſelf (according to the 
rules of Aſtronomy) eight degrees on each 
fide of the Ecliptie, and is that which con- 
rains the 12 ſigns, and in which the planets 
perform their revolutions, The, line in the 
middle of the Zodiac, is called the Eclip- 
tic; becauſe Eclipſes happen in or near that 
line. It is called Via Solis, the Sun's path, 
way, or motion. Though in Aſtrono- 
my, it is that circle, or path, that the earth 
deſcribes to an eye, placed in the center of 
the ſyſtem, viz. the ſun, 

Tyre. 18 ray, Sir, tell me in * manner 
the Ecliptic is divided, for, I think, I have 

jome notion of it. 
 * Philo, The Ecliptic (like the Equator) 
is divided into 360 degrees, but not num- 
| bered from 1, 10, &c. as the Equator is, 
bat is divided into 12 equal parts, contain- 
lag go degrees each, which are called Signs, 
and have different names and characters. 
Bro. Pleaſe to let me know them. 

Philo, 1 will; and you muſt mind to get 
the names of them by heart, and the cha- 
racter belonging to each, ſo as to k now 
them at firſt TIO 


The 


* 
, 
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We SIGNH'S. 
NonxTEHERN SIGNS. 
Aries, Taurus. | Gemini, Cancer. Leo. Firge, 

. MM 
- - SOUTHERN: 
Libra. Scorpio. . Sagittarius. Capricornun. Afuarus. Piſces, 
e ONS mn TS TRE 


t Take notice, the firſt fix are called 


the Northern, the other the Southern Signs; 


and you are to mind which are oppoſite to 
each other (for that is very material) as Y is 
oppoſite to , to =, &c. for it will ſhew 
you the different times and ſeaſons of the 
Fear, & e. very readily, when you come to 

Perfarm any operation. 

Dyro. I will obſerve what you fay, but 
pleaſe to tell me _ enen of their 
Dames >” . 

Philo. It is of no great ſervice; | how- 
ever, here they follow: Aries Y, or 
the Ram; Taurus 8 the Bull; Gemi- 
ni = the Twins; Cancer 2 the Crab; 


Leo & the Lion; Virgo M the Virgin; Li- 


bra = the Balance; Scorpio m the Scorpion; 


Sagittarius the Archer; Capricornus r 


the Goat; Aquarius 55 the Water-bearer 
and Piſces X the Fiſhes. | 
Tyro. Pray, Sir, inform me why the an- 


cient aſtronomers affixed ſuch images as the 
D 4 Ram, 
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Ram, the Bull, * to the 12 Ggns of the 
Zodiac, 
Philo. It is not eil to give A poſitive an- 
ſwer to your queſtion; but there is great 
reaſon to ſuppoſe that they were placed as 
Hieroglyphies of the ſeaſons of the year, al- 
luding to the annual courſe of the Sun. 
Thus Aries, Taurus, and Gemini, re- 
preſent March, April, and May, the ſpring 
quatter of the year, when Lambs, Calves, . 
and Goats (the latter rer Wan 
2 twin Kids) are produced. ä 
Cancer, the Crab, which creeps both | 
ways, repreſents the increaſe and decreaſe 
of che Sun's declination, to and from tho 
ſummer ſolſtice, in R 650 
Leo, the Lion, intimates the raging | 
hear of the ſun in July, which the ancients 
compared to the ien nature of that 
fierce animal. c | 
Virgo, the Virgin, with : A ſpike © or ear of 
corn in her hand, properly repreſents Au- 
guſt, when the harveſt of the earth is ripe. | 
Libra, the Balance, is diſplayed in Sep- 
teinber, to intimate that the days and 
nights, at the autumnal Equinox, are t 8 
in all parts of the globe. 3.0 
Scorpio, the Scorpion, a noxious 8 
is placed as the Hierogliphic of October; 
becauſe, at that ſeaſon, N d various 
kinds teo often rag. 
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Sagittarius, the Archer, marks Novem- 
ber, as the proper time for hunting. 
Capricornus, the Goat, by its climbing 
the rocks, is placed as an emblem of 
W bay when the ſun, at the winter 
ſolſtice, begins to aſcend again towards the 
Equino&ial. 
Aquarius, the Water hege, with his 
urn, repreſents January, when rains are 


frequent. 
Piſces, the Fiſhes, are 3 of 5 


fiſning ſeaſon, which began in the Nile 
during the month of February. 

N. B. The Ecliptic cuts, or interſects the 
Equator, or Equinoctial, at the two points, 
or figns, Aries Y and Libra , viz. on the 
21ſt of March, and the 22d of September, 
N. S. on which days the ſun is in the Equa- 
tor, and has no declination, either N. or 
S. and the days and nights are then equal to 
all che inhabitants on the globe, as you 
will plainly fee by and by. | 1741 


— 


3. Of the Brazen Mzx1DIan.. 


Hro. What is the Brazen Meridian? I 
| Pile. The Brazen Meridian is another 
great circle, which divides the Globe into 
two equal parts, called the Eaſtern. and 
Weſtern hemiſpheres, whoſe poles are in 
the Eaſt and Weſt points of the Horizon. 
It is repreſented by a thick braſs hoops 
which ſurrounds the Globe, from N. to S. 

N and 


58 | Diſeviption of the Guat. 
and divides the Equator into 2 equal parts, 


viz. the E. and the W. and is that on 


which the Globe itſelf is hung, or turns 


round upon its axis, the extremities of 
which are called the poles. 
Dyro. How is the Brazen Meridian mark- 


ed, or divided? 
Pbdilo. Like the Equator and Eeliptic, 


into 360 degrees; but with this difference, 


it is divided into 4 nineties. 


Tyro. In what manner, pray? 
Philo. From the Equator towards the N. 
and S. pole, the Meridian is marked with 


a cypher over the Equator thus (o) and on 


each fide, with 10, 20, 30, 40, 50, 60, 


70, 80, and go, which ends in each pole. 


Then again, from each pole to the Equa- 


tor on the other half of the Meridian, is 
marked 10, 20, 30, 40, &c. to go, which 


ends in the Equator. 

HDyro. Then I plainly perceive by this, 
that as many degrees as one pole is elevated 
or raiſed, ſo many degrees will the contrary 


pole be depreſſed. 


Philo. Your notion is very juſt, 

Do. But prays what is the principal uſe 
of this circle ? 

Philo. The Brazen Meridian ſhews you 


the latitude of places, and their difference of 


Jatitude, either N. or S. from the Equator : 


for the latitude of a place is the ſame as the 
Kn of the pole above the Horizon. 


That 
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That is, whatever figure, or number, the 
Horizon cuts the Meridian in, ſo many de- 
grees is the pole elevated, which is the la- 
titude, as you will more plainly fee, when 
we come to ſpeak of latitude and longitude. 


4. Of the Hor1zon, 


Tyre. What is the Horizon? 
Philo. The Horizon is that great circle 
which divides the heavens and earth into- 
two equal parts, one called the upper, and 
the other the lower Hemiſphere, whoſe 
Poles are in the Zenith and Nadir. There 
are two ſorts, the one called the ſenſible or 
natural, the other the rational or mathe- 
matical Horiaon. 
Tyro. What is the ſenſible Horizon? 
Philo. The ſenſible Horizon is that which 
divides the viſible part of the heavens from 
the inviſible; and is that great circle which 
we ſee all round us (ſtanding upon any hill, 
or at ſea) juſt in the points where the hea- 
| vens and earth ſeem to meet, or to be joined 
| together. 
| Tyrs. What is the rational Horizon | 2 
| Philo. The rational, or real Horizon, is 
{ that which paſſes through the center of the 
earth, and divides it (as was faid before) 
into the upper and lower Hemiſphere. _ 
* T& This rational Horizon is repreſented 
by that broad wooden circle, lying with its 
face upwards, having two notches cur in it, 
OT the N. and 5 by in the 8. part, 
| d in 


wr 2 


— . X 
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in which the Brazen Meridian is ſlipt, or 

moved up or down, at pleaſure: the poles 

of the Horizon are the Zenith and Nadir. 
Tyro. Pleaſe to give me a further deſcrip- 


tion of tae Horizon. 
Philo, There are 4 circles « on the face of 


the wooden Horizon ; viz. 
I. The inner elrele. or that circle at the 
in ward edge next the globe, is divided into 
12 equal parts, or ſigns, anſwering to the 
12 ſigns in the Ecliptic, with their names 
likewiſe prefixed to them, Thus, the ſign 
Y, is wrote Aries; the ſign &, is wrote Tau- 
rus; and ſo of the reſt. Note. Aries Y is in 
the E. Libra & in the W. Cancer in the 
N. and Caprigornys in the S, point of the 
— '-< 
2. Next to theſe Dans is a calendar of 
months, according to the Julian account, or 
Old Stile (uſed in England till the year 
1752 ;) ſo that the inward circle being di- 
vided into degrees, anſwers 'the days of the 
month, for right againſt the day is the de- 
gree of each ſign which the ſun enters on 
any day: and, vice verſa, right againſt the 
fign, or degree, is the 1 of the month 
anſwering therets,279107 elle Mie a. 
Next to this is, atiother- lender ac- 
cording to the Gregorian account (formed 
by pope Gregory XIII. in the year 1582) 
called the New Stile, which is 11 days ſoon- 
er than the Old Stile, as you may ſee by 


8 poſition of thee Calendars, the roch of 


March 
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March in the firſt, or Old Calendar, being 
right againſt the 21ſt in the New, or Gre- 

orian Calendar. This New Stile is now 
uſed by us in England, as well as in foreign 
nations, purſuant to an act of parliament 
in 131 K | 

Laſtly. On the outward verge of the Ho- 
rizon is the circle of the winds, or rhumbs, 
viz, the Mariner's compaſs, being 32 in 
number (beginning at the N.) Each point, 
or rhumb, contains 114 degrees; for 32 
multiplied by 114 makes 360. But if you 
have Senex's Globes, improved by Mr. 
Martin, the Horizon has om it 5 circles. 

1. The circle next the Globe ſhews the 
Azimuths from South to North, both Eaſt- 
ward and Weſtward 180 degrees. 

2. The next circle is that of Amplitudes, 
numbered from the Eaſt and Weſt points, 


to both North and South, go degrees. 
The third circle contains the 32 


oints of the Mariner's compaſs.” _ 
The fourth is that of the Months and 


4 
Days throughout the Year. 


* Wore. Though this deſciiptivn of the Horton 
2 moſt globes, yet you are to obſerve, that on 
Sepex's globes, (and. ſuppoſe others), made ſince the. 
alteration of the ſtile, 1752, the New Stile is put up- 

on the inner cirele next the figns on the Horizon, and 
the Old Stile is outward. But this can create no dif- 
ſiculty; for it is very eaſy to ſee which is the New, 
and which is the Old Calendar on any globes; the 
New being 11 days before the Old, ſo that one being 


known, the other will caſily be known alſo. 
5. The 
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5. The fifth circle is the Ecliptic, and 
contains the names, marks, and figures of 
the 12 Signs of the Zodiac, 

Tyro. Sir, I thank you kindly. Pray, 
tell me now the uſe of the Horizon. 

Philo. The Horizon ſhews the riſing and 
ſetting of the ſun, length of days and 
nights ; alſo the riſing and ſetting of the 
ſtars in any latitude ; together with the Azi- 
muth, Amplitude, Almacanther, &c. of 
the ſun, or any ſtar, and the point they riſe 
or ſet * ' - 


5. Of the Corr URES. 


5 ro. Pray, what are the Colures ? 
Phils. The Colures are two great circles, 
+ cutting the Equator at right angles, and 
paſſing through the poles of the world. 

The Solſtitial Colure is that great circle 
which paſſes through Cancer and Capricorn, 
ſhewing Winter and Summer. 

The Equinoctial Colure paſſes through | 
Aries and Libra, and ſhews the Spring and 
Autumn. 

And, now, having given you a full * 
ſcription of the principat circles; I propoſe 
to deſcribe the leſſer, and ſhew you more of 

the nature of the globe, and the RG 
| POS to that inſtrument. : 


DIA: 
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DIALOGUE VI. 


Concerning the leſſer circles of the 8 phere, 
commonly called parallel circles. 


SECT 1 


HAT do you mean by the 
leſſer, or parallel circles? | 
Philo. All ſuch circles as do not divide, 
or cut the globe into two equal parts, but 
that cut off any ſegment, or part, leſs than 
the half, are leſſer circles. 
Bro. Why are they called parallel cir- 
cles? 
Philo. Becauſe they are parallel every 
where to the Equator “*. 
Tyro. Pray, tell me the names of the leſſer 
circles. | | 
Philo. They are the Tropics and Polar 
circles. 5 1 


1. Of the Tropics. 


Tyro. Pray, which are the Tropic Circles? 
Philo, Look for the ſign Cancer on the 
globe, and you will find a circle drawn with 

a double line from thence round the globe, 
parallel to the Equator, which is called the 
Northern Tropic, or Tropic of Cancer, be- 


Tyre 


V In the Latitude or Parallel of London, a degree. 
contains about 37 miles on the Equator, 2 14 
| ; i ' j ing * x 
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ing 23 degrees from the Equator north- 
ward, ſhewing theſun's greateſtnorthern de- 


clination. Then looking for the ſign Capri- 


corn, you will find the ſame fort of circle, 


which is called the Southern Tropic, being 


_ alſo 232 degrees from the Equator, and 
ſhews the ſun's greateſt fouthern _ 


tion, or departure from the Equinoctial. 


2. Of the PoLar CikcLEs. 


Tyro, Which are the Polar Circles? 
Philo, They are two [mall circles, lying 


near the poles (viz. 234 degrees diſtant from 
them) drawn alſo with double lines: that on 


the N. is called the Arctic circle, and that 
on the S. the Antarctic circle. They are 
called Polar Circles, from their being de- 
ſcribed by the revolution of the Poles of the 
Ecliptic, round the poles of the world, at 
23 degrees, 30 minutes, diſtance from them, 
by a retrograde motion, in 25920 years; 

occalioned by the preceſſion of the Equi: 


noxes, 50 ſeconds every year. 


Tyro. Pray, what is their uſe, or what do 
we learn from them ? 

Philo. All thoſe inhabitants that live un- 
der theſe lines have their longeſt day juſt 
24 hours long, and their longeſt night the 


ſame (ſave the benefit of twilight, which is 
bur trifling.) If you go further towards the 
poles,' their days are 2, 3, and 4 days, or 2, 
3, 4, or 6 months long, as you will find de- 


WopRtrated | in the problems, 


| 
| 
N 
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Bro. Surpriſing! I long to ſee thoſe 


places, having heard of ſuch things, but 
always looked upon them as idle tales. 


Philo, You may depend upon the truth 


of it, and will ſoon ſee the reaſon. But, 
now, we will ſhew you the . be- 
longing to the globes. ett ORE 


8 1 3 * 1 ” * 9 2 2 — — 15 
. * 


— . , : 
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of the Appendants n 1 <a Globes: 


Bro, HAT do you mean by Ap: 
(5: 57M pendants ? 133 

1 

the ſame as Appurtenances, being ſuch ne- 
ceſſary things, both moveable and immove- 


able, as belong to globes; the principal or 


chief of which are 8 . 


* 1 4 45 G 


ts " 1. Of the Hour Circle, and Inde 


Hro. Pray, what is the Hour Circle, and 


its uſe? 

Philo. The Hour Circle, called alſo the 
Horary Circle, or Dial Plate, is a ſmall 
circle of braſs, divided into 24 hours; the 
upper 12 repreſents noon, and the lower 12 
midhight. It is ſkreued on the meridian 


round the N. pole, and on the pole itſelf is 


placed the Index, or Hand, which turns 


1 W the * e . 
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Appendants are in ſome reſpects 
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Its uſe is to cell the time of the riſing 
and ſetting of the ſun, or ſtars, in any lati- 
rude and what o'clock it is mo pert. of 

the world, &c. 


2. Of the Quadrant of Altitude. 5 


Bro. Pray, what is the Quadrant of Al 
titude ? 

Philo. This is a thin piece of - pliable 
braſs, divided into 90 degrees, anſwering 
to the degrees of the Equator, beginning at 
the lower end with (o) and proceeding to 
IO, 20, 30, &c. till ve come to 90. At 
which figure it has a not, which, 01 upen 
the meridian at pleafure, and 1 Kitened 
thereto by a ſkrew. oy 

Tyro. Pray, what i is the chief uſe of this 
Appendant? _ 

Ph bile. Its ufe is to tell the height of che 
ſun, or ſtars, at any hour, and when they 
are due E. or W. Alſo the diſtance of the 
ſtars from one another, and the diſtance ef 
one place from another on the terreſtrial 


globe, &c. &c. &c. 


„ the Semi circle. 3 
Tyre. W hat is the Semi-circle of poſition? | 
Philo, It is a thin piece of braſs, divided 

into 180 degrees, anſwering to one half of 

the Equator. It may be called a double 
quadrant of Altitude, but is uſed only in 
ſome particular problems, the Quadrant, or 

„ in general lupplying its place. N 

2 
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4. Of the' Nautical Box, or Mariner's 
Compaſs. 


. 9 What! is the Nautical Box, and its 
uſe 

- Philo. This is an inſtrument uſed in na- 
vigation, having the 32 points of the wind 
marked, or drawn, on a Card, and a needle 
being touched with the load- ſtone points 
always northward. This Card, or Chart, 
is hung in an Horizontal Plane, and fixed 
on any part of the Horizon of the globe, or 
elſewhere, to ſhew what point of the com - 
paſs you are ſailing upon, or how any ob- 
* bears from FR 7 
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18 E c K. III. 
Concerning the different names of the 8 phere, 
according to its different poſition, or ſituation. 


| Tre. HAT do you mean by the 
Sphere's baving different names 
according to its polition ? I do not under- 
ſtand you, | 
- Philo. Obſerve then. There are 3 ſorts of 
Spheres; viz. a Parallel, 2 and: an 
Oblique Sphere. Fl TER | 


I. A Parallel Sphere. 
4 Parallel Sphere has this poſition. 
1. The poles are in the Zenith and Nadir; 
that is, one pole is right up, and the _ 
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right underneath. 2. The Equator will be 
in the Horizon, 


Property 75 this Spbefe. 
The inhabitants of this Sphere are thoſe 
that live under the poles, Who have but 


one day and one night in the year. The 
day continues ſix months, while the ſun 


paſſes through ſix of the ſigns of the Zodiac; 
and the nights ſix months, while he paſſes 
through the other ſix. The day to thoſe who 


live under the North pole begins when 


the Sun enters Aries, and continues till he 


reaches Libra; when night commences, 


and continues the other fix months. Thoſe 
who-live under the-South pole, expertence 
the direct contrary, it being day with them 


when it is night with the former, and vice 


verſa. But both enjoy a long continuance 
of twilight, both after the ſun ] has mn ph 


and before-he appears. 


Dyro. Pray, Sir, what do: the polar e- 


bitants (if t ere be any) obſerve. with re- 
un to the fun, moon, and ſtars? ' | 
Philo. 1. They ſee the ſun for half the 


| year; moving continually round above the 


Horizon, in a ſpiral line, the firſt round 
ſkimming the ſkirts; of the Horizon; the 
ſecond higher, and ſo on, till by go revolu- 


tions he has reached the Tropic, his utmoſt 

declination; after which, by go more revo- 
lutions, he again Wiches the Horizon, and 
their long winter's night begins. 


2. They 
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| right angles; viz. perpendicularly. 
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2. They ſee the moon during their ſum- 
mer's day only asa white cloud in the ſky; 


and in the winter, during her ſecond and 
third quarters, ſhe moves as the ſun did, 


round and round for a continuance of ſeve- 
ral days without ſetting; being a fortnight 
above, and a fortnight under the Horizon. 

They can only ſee that hemiſphere of 
ſtars between the Pole and the Equator, the 
feweſt ſeen by any of the inhabitants of the 
earth. During half a year they ſee none, 


and their view is but ſhort in the winter's. 


night, by reaſon of the long twilight. To 
them the ſtars never ſet, but move in cir- 
cles parallel to the Horizon, keeping al- 
ways the ſame altitude. The planets are. 
half their time above, and half below the 
horizon. 


f 2. A right Sphere. 
A right Sphere has this poſition, 
1. The poles will lie, or be in the Horis 
zon. 2 The Equator will be in the Ze- 


nith and Nadir. 3. The Equator and all 


the leſſer circles will cut the Horizon at 


* 


Property of this Sphere. 


The inhabitants of this Sphere are thoſe 
who live under the Equinoctial Line, or 
Equator, and haye their days and nights al- 


ways equal; vz. 12 hours each ; becauſe 
not 
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not only the Fquator, but alſo all the Pa- 
rallels are cut-into two equal parts by the 
Horizon. And therefore as the ſun's diur- 
nal arches are equal to the nocturnal, each 
day muſt. be equal to the night; viz. 12 
Bro. How do the ſun, moon, and ſtars 
appear to the inhabitants under the Equi- 
noctial. a 7 5 
Pbilo. The ſun riſes and ſets nearly per- 
pendicular, nor can he have more than 33 
degrees, 30 minutes, either North or South 
amplitude. He comes to the meridian 
with the ſame degree of the Equator with 
which he roſe ; and hence there can be no 
aſcenſional difference. He is half a year on 
one ſide of their Zenith, and as much on the 
other ; paſſing over their Zenith but twice 
a year, viz. at the Equinoxes. | | 
With regard to the moon, there is no- 
thing uncommon, or different in her ap- | 
pearances, from thoſe in an oblique ſphere, 
except her riſing and ſetting nearly in a per- 
pendicular direction like the ſun, - 
But here is a glorious diſplay of all the | 
ſtars in the heavens, from pole to pole; all | 
of them riſing and ſetting perpendicular to | 
the Horizon, except the pole ſtars, which 
lying in the Horizon, are rendered inviſible 
by the denſeneſs of the atmoſphere. The 
twilight is ſhorter in this ſphere than in any 
other, for the ſame reaſon that it is ſhorteſt 
to us at the Equinox. 
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3. An Oblique Sphere. 


An Oblique Sphere is that poſition of the 
fk 4 which all the inhabitants of the earth, 
excepting thoſe under the Poles and Equi- 
noctial, enjoy; and has its name from the 
circles of the Sphere being cut obliquely 
by the Horizon, | 


Properties of this Sphere. 


1. The pole is elevated to any degree leſs 
khan go, the axis of the earth always making 
an acute angle with the Horizon. 


2. All the parallels to the Equator cut 


the Horizon obliquely, making the diurnal 


greater or leſs than the nocturnal arches ;. 


and conſequently producing aninequality in 
the days and nights, which are never equal 


but when the fun is in Aries and Libra, 


which happens in March and September, 
when he moves in the Equator, making 
equal days and nights to all the inhabitants 
of the earth, except thoſe under the poles. 


1; 40 inhabitants of this Sphere, who 
live without the tropics, never have the ſun 


in their Zenith; though they may ſometimes 
ſee the moon there, on account of her lati- 
tude : but under the tropics the ſun is ver- 
tical once, and between the tropics and 
the Equator twice, every year. 

4. The ſtars riſe and fer obliquely in this 
poſition ; ; and the nearer the obſerver is 


ſituated 


os Deſcription of the Glokks. 
ſituated to the Equator, the greater number 


of them will be viſible. The length of the 


twilight is longer or ſhorter in this poſition, 
according as the Jatitude is greater or leſs. 
5. The moon, when at full being always 


in an oppolite fign to the ſun, muſt, in 


\ ſummer, be in the winter ſigns, and conſe- 
quently make a ſhort, low courſe. But in 
winter ſhe will move through the ſummer 
ſigns, making a high, long circuit; which 
is of 1 uſe in that AE ſeaſon. | 
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SECT. IV. 


Of the different names of the inhabitants of the - 


Globe, in rejpef of their ſituation. 


Hro. V OU have already told me the 
. three different poſitions of the 
Sphere; pray, what do you mean by the 
names of the ſeveral inhabitants? 

Philo. Without any conſideration of the 
different poſitions of the ſphere, theſe inha- 
bitants have different names according to 
the ſeveral meridians and Parallels they” lie 
under, N 

Hyro. Pleaſe to tel me their different 
names. 

Philo, There are 6 different inhabitants; f 
7. Antœci. 2. Periœci. 3. Antipodes. 4. 
Amphiſcii.. 5. W Aud: 6. 1 
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1. Of the ANTOECI. 


The Antceci, or Antœcians, are thoſe in- 
habitants that have the ſame longitude 
with us, that is, lie under the ſame meri- 
dian; but they are as far to the S. of the 
Equator as we are to the N. 


Their Property. 


1. Their hour is the fame as ours, it "BY : 
ing noon, &c. with both at the ſame time. 
2. Their days are equal to our nights, and 
vice ver ſa. And 3. Their ſummer is our 
winter. 

. Of the PERIOECI. | 

The Pericecians are thoſe that lie under 


the ſame parallel of latitude with us, on the 
ſame (ide of the Equator, only are diſtant 


180 degrees of longitude; viz, a ſemi-circle. 


Their Property. 


1. They have contrary hours, it being 
noon with them when it is midnight with 
us. 2. Their days and nights are of the 
ſame length as ours. 3. Their ſeaſon or 
time of the year, is alſo the ſame as with us. 


3. Of the ANTIPODES. 
The Fiery are ſuch inhabitants as 


E have the ſame latitude S. as we have N. 
but differ 180 degrees in longitude. That 


is, they have oppoſite parallels, and pf o: 
ſite meridians. E 
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 1Their Property 1 © 
I. Their hour 1s directly the reverſe of 
ours, it being noon with them, when it is 
midnight with us. 2. Their longeſt day is 
our ſhorteſt day, and their longeſt. night our 
ſhorteſt night. And z. The- four ſeaſons 
are contrary, their ſummer being our win- 
ter, &c. &c. . 

Tyro. It is wonderful indeed! I have of- 
ten heard, it is true, that there are ſuch per- 
ſons as walk with their feet to our feet 
(chat is, go with their heads downwards in 
reſpect of us:) prey are not the Antipadkes 
this ſort of people? | 
„ ai They are, and however ſtrange it 

may ſee m, it is certainly true; and chis you 


will caſily ſee, when you come to the prob- _ 


lems, if you will have but a little patience, 

Tyro. Sir, I am obliged to you, and will 
be content till then. Pleale now ro tell 
me concerning the other three Kinds of in- 


habitants. - 


"Philo. They have their names from the 


different poſitions of their ſhadows. > 


Of the Ameniscrr. 

They are fo called, becauſe their ſhadows 
are caſt different ways, at noon day, at dif- 
ferent times of the year; that is, their ſha- 
dow ſometimes points to the North, and 
ſometimes to the South. I berefore, it 
is eaſy to perceive that theſe inhabitants 

| hive 
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live in the Torrid Zone, that is, between 
the Equator and the two Tropics. 


55385 Of the PRRISs II. 

Theſe are ſo called becauſe they have 
their ſhadows go quite round them. Such 
are the inhabitants that dwell between the 
Polar Circles and the Poles, that is, from, 
662 degrees of latitude to go, where the ſun 
for part of the year never letting, but mov- 
ing round the Horizon, makes the ſnadows 
of the people likewiſe move around . 


| 6. Of the HEeTEROSC11, 
They are fo called, as having their ſha- 
dow caſt but one way, that is, either always 
towards the N. or always towards the 8. 
Theſe are ſuch as live in the Temperate 
Zones; that is, between the Tropics and 
the - Polar Circles. Thoſe in the South 
Temperate Zone have their ſhadows caſt 
always Southward ; and thoſe in the North 
_ Temperate Zone Have their ſhadows always. 


caſt Northward, as in England, France, 


Spain, and moſt other _ of Europe. 
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2 the ZONES, r CLIMATES, 


>: 65 Of the Zoxzs. 


Tire HAT do you mean by the 
| _— 


5 Phils. 
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Philo. A Zone, or Girdle, is a tract, or 
ſpace, that ſurrounds the ſurface of the 
earth, as a Belt, or Girdle, does the body. 

Tyre. How many Zones are there? 

Philo. Five; viz. one Torrid Zone, two 
Temperate Zones, and two Frigid Zones. 

Tyro. You gave me an account of-their 
different fituations in the laſt ſection; be 
pleaſed, now, to tell me their extent, that 
I may have a better idea of the diviſton of 
the globe. 

Philo. You remember that I told you 
from the Equator to either Pole is go de- 
grees; therefore, from the N. to the S. Pole 
is 180 degrees. Obſerve then, 

1. The Torrid Zone extends from the 
Equator to the Tropic of Cancer North- 
ward, and to the Tropic of Capricorn South- 
ward 234 degrees each way, viz. 47 degrees 
in all. 

2. The Tempe rate Zones extend them- 
ſelves from the two T ropics to the Polar 
Circles on either ſide the Equator ; each of 
them containing 43 degrecs, or 86 degrees 

together, 

3. The Frigid Zones extend from the 
Polar Circles to the Poles, being each 232 
degrees, or 47 together; tor 231. 42, ar, 
2 32, make 90 degrees; the diſtance from 
the Equator to either Pole. Or rather 


thus, the Torrid Zone contains 47 degrees, 
| the 
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the Temperate Zones 86, and the Frigid 


47, in all 180 degrees. 


Deo. Sir, I thank you for this explana- 5 


tion; it is very eaſy to be underſtood : 


pleaſe, now, to tell me e what you mean * 


the climates? 
1 3 Of the CLIMATES. 

' Philo, Climates are tracts, or circles upon 
the ſurface of the globe, parallel to the 
Equator, of ſuch a certain breadth, that the 
artificial day in each, (viz. from ſun-riſe to 
ſun-ſer) exceeds. chat in the next climate 
nearer the Equator by half an hour, till 
you come to the Polar Circles, and then, 
indeed, the day encreaſes in each Climate 
by one entire month. 


' Tyre. How many Climates* are there 


that differ by the half hour, and how many 
by the entire month? 

Philo. There are 60 Climates in all; viz. 
30 on each ſide of the Equaror, called ac- 


cCordingly North and South: of theſe 66 


48 8 extend from the Equator to the Polar 
ir 


cles, and each differs by half an hour. 


And the remaining 12 are contained be- 
tween the Polar Circles and the Poles, each 
differing one entire month from the other, 


8. Brgland i is in * Climate which reaches from 


about 514 to 54 degrees latitude, that is, about 3 


| degrees, 
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An explaralion of the moſt. common terms wfed 


in Geography and eh 
n 


"JN 70 U have, Sir, given me a very 


| plain and ſatisfactory account of 
the nature and properties of the globe: I 


will now trouble you to-explain the terms 


to me; for what can I do, till I know the 


ſignification of ſuch words as Are uſed in 


the ſcience. 

Philo. It is very true, and I will TEE 
them as well as I am able; and, pray, be 
careful to get them by heart, though not 


juſt in the very words I uſe, yet ſo as 


to know the meaning of them, and the 
practical part will then eaſily follow; for 
the want of this is the chief occaſion that 


' moſt learners are ſo deficient in what EY | 


_ undertake. 
Fyro. Lou may pen upon my care. 


Philo. Very well; Jam fatisfied, in 2 7 : 


of your Tropa moor 8 


N ES  #* 


©; Zenith, is chat point of the heavens 
that 1 1s right over our head. 


2. Nadir, is that point right under our 


feet, being directly, or diametrically, c op- 
polite to the Zenith. 


3. Zenith 


. OY SO ee ati 


fen of the Equipoctial. that is cut by the 
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3. Zenith Diſtance, is the number of de, 
grees that the ſun, or any ſtar, wants of | go. 
degrees, when they are upgn, the Ped 
or greateſt height, 2 9 
4. Altitude is height. Meridian Alcitud: 
is the greateſt Aitcgdes or height, at 12 


o'Clock. 
* Declination, is the diſtance of the 


ſun, or any ſtar, from the Equator or 5 


noctial, counted on the Brazen Meridian. 
in degrees, and is called North, or South, 
according to the fide of the EquinoGial, 
on which the Deelination is, 

6. Right Aſcenſion, is an Arch' of the 
Equinoctial, contained between the ſign 
Aries , and the degree of the Equinoctial 
that is cut by tne Brazen Meridian, when 


the ſun, or ſtar, is brought to the Meridian. 


. Oblique Aſcenſion, is that Arch of 


; the Equinoctial contained between the 
ſign Y, and the degree of the Equinoctial, 
which is cut by the Horizon at the riſing 


of the ſun, or ſtar. 
8. Oblſique Deſcenſion, i is juſt the reverſe, 


ta that arch of the Equinoctial, con- 


tained between the ſign Aries and the de- 


? 


orizon at the ſetting of the ſun, or ſtar. 
9. Alcenfional Difference, is the differ- 


ence of degrees, between the right and 
oblique Aſcenſion, which converted into 


time, by allowing 15 degrees for every 
. 1 | E 4 5 hour, 


if 
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hour, ſhews how much the ſun, or ſtar, 
rifes, or ſets, before, or after ſix, That is, 


ſubtract the Oblique from the right Aſcen- 
ion, and it will give the aſcenſional dif- 


ference. 

10. Amplitude, is an Arch of the Ho- 
rizon, contained between the true E. or 
W. points, and that degree of the Horizon 
where the ſun or ſtars riſe or ſet, and is 
called North, or South Amplitude, accord- 


ingly. 


11. Azimuth, is in effect the ſame as 


Amplitude, ſave only with this difference; 
that whereas Amplitude is only at riling 
and ſetting, Azimuth ſhews the diſtance 
from the E. and W. points, at any time, 
when the ſun, or ſtars, are above the Ho- 
rizon &. 

12. Almacanthers are circles be Altitude 


paſſing thro' every degree and minute of 
the Meridian, parallel to the Horizon. 


1 ied Azimuth is not expreſſed alike ia all 8 


: 'Some call it always Norrbor South Azimuth, and reckon 
the Azimuth from theſe two points eaſtward, or weſt- 


ward. Others reckon it from the E. and W. points, 


either ndrthward, or ſouthward, which, Ithink, is beſt, 


theſe being the two points that Azimuth is neareſt to in 
our, or any leſſer Jatitude, at any hour: however, it 


matters not which way you reckon, if you mind this 


one rule; ſuppoſe I ſay, the ſun has 60 degrees Axi- 
muh from the N. eaſtward, it is the ſame as if I ſay 


de has 30 degrees Azimuth * the E. northward, 
oo PzoBLEM AS. 


13. Ele- 
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13. Elevation of the pole, is the ſame as 


Latitude. There are three ſorts, viz. 
1. Latitude of a place, is its diſtance 


from the Equator, either North or South, 


numbered in degrees on the Brazen Me- 


ridian : or in other words, it is the Elevation 
of the pole above the Horizon. 5 


2. Latitude (in Navigation) is the diſ- 
tance of a ſhip from the Equinoctial, count- 
ed on the Meridian. So that if a ſhip fails 


towards the Equinoctial, ſhe is ſaid to de- 


preſs the pole; and, if ſhe fails from the 


Equinoctial, ſhe is ſaid to raiſe the pole. 


3. Latitude of a ſtar, is its diſtance from 
the Ecliptic, being an Arch of a circle of 
longitude, reckoned from the Ecliptic to- 
wards its pole, either N. or s. | 

14. Longitude is alſo of three ſorts; viz. 

1. Longitude of a place, is an Arch of 
the Equator, intercepted between the firſt 
Meridian (or point Aries ) on the Equa- 


tor and the Meridan of the place“. 


| * Vote, The Longitude of places differs according as 
you fix your firſt Meridian. Thus, upon ſome globes, 


London is 23 degrees E. longitude, on others 20, Cc. 


and on all S-nex's globes 18 degrees E. longitude 
ſrom the firſt Meridian. For ſome place their firſt 


Meridian at Gratio/e, others at Teneriff, and Senex at 
Ferrol. "But this matters not at all; for when you 
know the difference (as you will ſoon learn that by 


practice) you will know to work by either, and have 
the ſame anſwers, FEEL: 
N. B. In reckoning of longitude from Londen, you 


will find at 18 degrees from Aries eaſtward on Serex's 


E 5 : globe, 
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21. Longitude. of a ſtar, is an Arch of the 
BITE.” counted from the beginning of 
Aries, to the place where the ſtar's circle of 
longitude croſſes the Ecliptic; ſo that it may 
be ſaid to be the ſtar's place in the Ecliptic, 
counted from the point Aries, which cannot 
exceed 180 from the Equinoctial 9 1 
3. Longitude (in Navigation) is an Arch 
of the Equator, contained between the firſt 


Meridian and the Meridian the ſhip is in. — 


Tyro. I humbly thank you, Sir, for theſe 
definitions, which when well underſtood, 
muſt render the uſe of the globes very eafy. 
_ - Philo. Indeed, my dear pupil, there can 

be nothing hard in the practical part, when 
once you have a tolcrable notion of what I 
have ſhewn you. 

Bur, becauſe I would have you underſtand 
yet more, I have inſerted the following ta- 


bles (which are not to be found in any 


other ſmall treatiſe I ever ſaw) that you 


may not be at a loſs, when you work any 


choice Problems, but may be able to refer 
to them, both for inſtructiou and confirma- 


tion. 


FE: deg 2 des (o) under the 3 part of the Equas 


zor, under the-meridian of Londen, and there begins 


the longitude from London, viz. Longitade extends 
180 degrees caſtward, numbered by 10, 29, 30, Wc, 


No longitude exceeds 180 for 181 E. 1s more pro- 


perly 179 W. longitude. 
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Deſcription of the GLOBES, 


TABLE 


En 


Shewing the fun's glad, declination, time of 
ing and ſetting ; length of days, and be- 
ginning and ending of twilight, one day in 
every month, for the latitude of London, 
according 40 the New Stile, 1770. 


10 — 


hours, 


—c 


— 
7 


- : 


N. B. () Rands for degrees (70 for minutes, H. for 


M, for minutes, © for the Sun, D. for 


declination, N. for North, 8. ſor South. 
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DIAL OGUE VII - 


Containing ſome uſeful and neceſſary Problems 
on the r erreſtrial Globe. 


N. B. 9 ſtands for _ 0 for minutes. 


S Er I. 


OU ſay, Tyro, that you under- 
ſtand what I have ſhewn you 
concerning the nature of the globes, and 
the appendants that belong to them; and, 
if ſo, you are fit for the following problems! . 
but, if you think you are not perfectly maſ- 
ter of theſe ſubjects, or do not underſtand 
what right Aſcenfion, oblique Aſcenſion, 
Azimuth, Almacanthers, &c. ſignify, or do 
not know what the greater or leſſer circles 
are, and the particular uſes of the Meri- 
dian, Horizon, Colures, Quadrant of Alti- 
tude, &c. then, pray, turn back, and read 
them over once more; for you will find 
that your underſtanding theſe will be a 
great help to you in the ſolution of geo- 
graphical problems. 

Tyro. | thank ,you. for your care; but 1 
un them in general very well. 

Philo, Then I will Rene n to 
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PR QB. I. 
The latitude being given, to reBlify the Globe 
Por that place. 


DEFINITION. 


1 Have already told you, that the latitude 
I of any place is the ſame thing as the ele- 
vation of the pole above the Horizon 
therefore, whatever the latitude be, ſuppoſe 
that of London 51* 32' N. or that of Ma- 


urid 40 25 N. proceed thus 


Turn the pole on which the dial- plate i is 
fixed towards the Verge of the Horizon, 
ſlipping or moving the whole globe back- 
wards or forwards, in the notches of the 

Horizon, till the Horizon cuts the Brazen 
Meridian, in 31 32“ (viz. a little more 
than 512). ſo is the globe rectified for the 
latitude of London; that | is, the N. pole will 
then be elevated 51 32 above the Hori- 
zon; and London being brought to the 
meridian itſelf will then be in the Zenith, 
or right up, and at an equal diſtance from 
all parts of the Horizon. 

Deprefs the pole till the Horizon cuts the 
Brazen Meridian at 40* 25', and you have 
then the poſition of the inhabitants at Ma- 
drid, and turning the globe, till Madrid 
comes to the meridian, you will find it in 
the Zenith, or top of the Slode, under 


40 25's 
Note, 
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Note. If it were required to rectify the 
globe for S. latitude, then you muſt ele- 


vate the S. pole to the given latitude inſtead 
of the N. pole; but this is better * 
by the next problem. 


PROB. I. 


7 he latitude and longitude of any place being 


given, to find the ſame, 


Fir, 7OU are to obſerve whether the 
longitude be reckoned from Lon- 


don, or from any other firſt meridian ; for 
on ſome globes the firſt meridian begins at 


23° on others at 209, and on Senex's globes 


at 18* W. from London; but, if once you 


know where the firſt netidian is on the 
globe, it is very eaſy to know the difference 
between that and the meridian of London, 


ſuppoling it to begin from another place. 


As in moſt Engliſh authors the tables of 
longitude are counted from the meridian of 


5 London, I here follow the fame method. 


See a farther account of longitude, Dia- 


' LoGuve VII. Se. I. Defin. XIII. 


HE EX A MP LE. 
I dere are two certain places; one has 17 
40' N. latitude, and 77 32 W. longitude. 


"The other has 34 15 S. latitude, and 20˙ 


7 E. longitude from London; 1 demand 
what places theſe are? 


PPC 


*. 
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RULE, 


For the firſt place, I elevate the N. pole 
to 17 40, becauſe it is 175 40 N. latitude, 
Then ] turn the globe to the right-hand, or 
eaſtward, (becaule the place lies weſtward) | 
till 77* 52” upon the Equator, counted from 
the meridian of London (which on Senex's 


globe has a cypher thus (o) on the eq uator) 


paſſes through, or under, the meridian; or, J 


in other words, I turn the globe, till 77* 


52 weſtward is brought under the meridi- 
an, and here TI fix the globe with a quill, 


thruſt in betwixt the globe and the Hori- 


Zoh: then I look nder the latitude 17 40 
(which is in the Zenith) on the Herti 
a-top of the globe, and under 1740 n 
the meridian, I find Port Royal in Jamaica, 


the place required. 
For the ſecond place, I elevate the S. pole 
(though there is no occaſion to elevate the 


pole barely to find a place; but it is better 


to do ſo, becauſe you have then the real ſi- 
tuation of the inhabitants) to the given lati- 


tude 34” 15, and then turn the globe till 
20? 7“ E. longitude from London come un- 
der the meridian, Then Llook: under the 
latitude 34 15' on the meridian, and juſt | 
under this I find the Cape of Good * 


the place required. 


Again, There are 3 places. The firſt 


a1” ad N. latitude, "RE 35? 25 E. longi- 
8 F tude. 


* . . 
— — —— 
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tude : the ſecond is 39* 4 N. latitude and 
116" 52' E. longitude : and the laſt is 75 
54 N. latitude, and 8163“ E. etuce: 


] demand the places. 
Anſwer, Jeruſalem, Pekin, and Candia, 


or Candy. 


P.R-O B. KM 
| The latilude of any place being given, to tell all 
thoſe places that have the Jame latitude. 


DEFINITION. 


| LL thoſe places, that have the ſame 
latitude, have the days and nights of 
the ſame length, at the ſame time ; but not 

the very ſame hour of the _ See 
IV. Defin. II. | 


1 5 RULE, 

78 Dion the given place, or places, to the 

} * meridian (ſuppoſe London 51* 32', or Ma- 

+  dqdrid 40* 25 N.) then turn the globe, and all 

| | thoſe e that paſs under 510 32 have 
1 the ſame latitude as London; viz. Prague, 
Wit in Germany, &c. and all that paſs under 40 

W 25, have the ſame latitude as Madrid, 

1 if which you will find to be Pekin nearly; ; for 

Wt a few minutes are not to be minded in ſuch | 2 
Uh _  - | 2391 .= 
TK | PROB. 


2 0 
LA 
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PR OB. IV. 
855 jell the difference of the latitude of akin 


JERE are two variations, or rules. 
"Firſt, If the latitudes be both N. or 
both S: then ſubtra® the leſs from the Dreat- 
er latitude, and the remainder is the differ- 
ence, or anſwer. Thus between London 
and Madrid is 11* 77, the firſt being 51% 
32', and the other 40% 25”. And between 
Candy and Stockholm 1s * 267, for Stock- 
5 3 is about 59* 20“ N. and Candy 4? 
oy Secondly, If one place lie on the N. and 
the other on the S. ſide of the Equator; that 
is, if one be N. and the other S. latitude, 
then add them both together, and their ſum 
is the difference of the latitude required. 
Thus, Copenhagen is 55* 41 N. and the 
iſland of Madagaſcar is 19* 29“ S. theſe 
added together make 75? 10, the difference 
required. 


— . 


Wees 2 


p R OB. V. 


The longitude of any place being given frem any 
meridian, to tell thoſe ing that have the 
fame longitude. 


HIS is done after the ſame manner 
as the other, only here the anſwer 
| F2 | will 


2 O— 


1886 The uſe of the GLobts. © 


will be on the Equator, as the others were 
on the Meridian, 

I would know what places have the ſame 
longitude as London, and the ſame longi- 
tude as Moſcow. 


NU LY 


Bring London to the meridian, then all 


thole places on the globe (from the N. pole. 


to the S.) that lie under the edge ct the 
meridian, have the ſame longitude as Lon- 
don. Thus, Fort Naſſau, and Fort Mina 
in Guinea have the lame, or very PTY the 
ſame longitude as London, 

And Moſcow in Ruſſia has very nearly 
the ſame longitude as Aleppo in Syria: alſo 
Scandaroon, Antioch, and Tripoli in Syria 
have the ſame einn viz. 379 51 from 
London. | 


PR O B. VI. 


To tell the difference of the longitude of places, 


bee Prob, AXVI.) 


DEFINITION. 


CF Note 1. No place can exceed, or be above 180d. 
of longitude from another place; for 181 d. E. longi- 
tude is with more propriety 179 d. W. longitude, for 
181 d. taken from 360 d. there remains 179 d. which 
is nearer to the given place than 181 d. 


RULE. 
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ERE are alſo two variations as in 
Prob. IV. Firſt, If the places lie 

both E. or both W. of the firſt meridian, or 
the line you reckon the longitude from; 

- viz, if they both have E. or both W. lon- 
gitude, then ſubtract one from the r. | 
you have the difference. 

Thus, I find Jeruſalem has 35 25 E. 
longitude from London, and Pekin 116? 
5² E. longitude ; ; therefore, I ſubtract 35, 
25, from 11652, and there remains 812) 
difference of longitude E. or W. that is, 
Pekin is in 81 27“ E. longitude from Je- 

ruſalem; or Jeruſalem Is 815 27 W. longi- 
tude from Pekin. 

Secondly, If one place have E. and the 
other W. longitude from the firſt meridian 
(ſuppoſe London, or any other meridian) 
e ad their longitudes together, and the 
ſum is the difference of longitude required. 


E | EXAMPLE. ee | 

I would know the difference of longitude | 

between Jeruſalem 35 25 E. of London, 

and Por: Royal in Jamaica 75˙ 52 W. 
Here as one is E. and the other W. I add 

355 25 and 75,5 52 together, and their ſum 

makes 1117 he difference of longitude, 

That is, Jeruſalem is 21117 E. of Port 

Royal, or Port Royal is 4H a 


Jeruſalem. 
F 3 | Note. 
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Noſe 2. If the diſſerence of longitude after addition 


exceeds 180d. take it out of 360d. for that is the 
true longitude required. See Note 1. 


EXAMPLE. 
Pekin in China is 116*® 52 E. longitude, 
and Port Royal is 75* 52' W. I add theſe 
ſums together, and find it 192* 44 differ- 


ence of Longitude ; but, becauſe, it is more 


than 180*, 1 ſubtract 192* 44' from g60*, 
and there remains 167? 16, the difference 
required, 4 


Tyro. Sir, I heartily thank you for this 


explanation, which I underſtand very well. 


*** — 


PROB. VII. 


7 Le day of the month. being given, to find the 


ſun's place in the ecliptic, 


RULE 
8 E day of the month being given, 


look on the inner calendar on the new 
globes, and you have the ſign and the de- 
gree of that ſign that the ſun is in on that 


dap, according to the New Stile. 


If it be upon old globes, look on the 
outward calendar, you have the ſign and 
the degree of the Den. 5 

N. B. You may further obſerve, that the 
calendar uſed throughout Europe is the ca- 


lendar for N. S. viz, New Stile, and is al- 


ways 
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ways known from the other, becauſe it has 
the Saints Days, and ſeveral other things 
wrote upon it on the Horizon. 


LAMPE E. oy 

_ .. I would know the ſun's place in the eclip- 

tic, on May the 2 1ſt, N. S. March the 21ſt, 

June the 21ſt, Sagar the 22d, and De- 

cember the 21ſt. 

l lock for theſe days of the months in or- 
der as they ſtand in the new calendar; viz. 
for N. S. before deſcribed, and right againſt 

the day of the month in the innermoſt cir- 

cle on the Horizon, I find the ſun* $ pie 
among the ſigns. 

Thus, right againſt May the 21ſt, I find 

1 of U Gemini: and alſo on March the 

21ſt, I find he enters Y Aries: on June the 

21ſt, he enters Cancer: on September 
the 22d, he enters & Libra: and on De- 


cember the 21ſt, he enters V Capricorn. 


Note, That in every problem and operation, 
except Old Stile be mentioned, it is to be underſtood 


for New Stile; viz. N. S. and latitude always means 


N. latitude, _ expreſſed 8. 


FI 
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E 7 


PRO B . 


The ſun's place being given. to find the 4 of 
= the Month. 


E 


+ problem: for having the ſun's place 
Need ſeek it in the innermoſt circle among 


the ſigns; then againſt that degree in the ca- 


lendar N. S. you have the IN of the month 


required. 8 
[| EXAMPLE. $6 91 
1 I would know what time of the year the 
1 1 is in 1 of u, as allo when he enters Y, 
1 , 2, and . Proceed according to the 
{| | rule, and you will find. the days to be May 
[| the 21ſt. March the 21ſt, June the '211t, 
1 : September ths 260] e rn 2x, 
1 PR O B. IX. 


| 7 be latitude and day of the month . given, 
to find the ſun's place in the ediptic, and rec- 


tify the globe for uſe. 
1”. 0 So | 
IND the ſun's place, on the Horizon 


degree he is in, look upon the ecliptic on 
the x globe, and find the ſame ſign and degree 
as 


IS! is only the reverſe of the former 


by Prob. VII. and having noted what 
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as you did on the Horizon, then bring this 
degree of the ecliptic very carefully to the 
graduated edge of the Brazen Meridian, 
and holding the globe ſteady, turn the in- 
dex exactly to the upper 12, which repre- 
ſents 12 at noon, and thus is the globe rec- 
tified for that day, and the degree of the 
ecliptic that lies under the Equator, repte- 
ſents the ſun's place at noon, or 12 0 clock 
that day. 
The Aſtronomical day is reckoned 
from, or begins at, 12 o'clock ; and, if you 
fix the quadrant of altitude to the latitude 
in the Zenith, the globe will be completely 
rectified; but more of this by and wh. 


PR OB. X. 

To tell the declination of the ſun on * day f 
) DEFINITION. | 
| | | Eclination of the ſun is his variation | 
1 from the Equator, either northward, = ] 
6 | or louthward. | f 
A NM. B. His greateſt declination northward is 23 d. ; 
1 30 m. Which is on Jone the 21ſt, and Bis greateſt de- | 
clination ſouthward is 23 d. 3o m. D-cember the 21ſt; 
but on March the 21ft, and September the 22d, when 
he enters M and , he has no declinationat all, but 


is in the Equator itſelf; and then days and nights are 
equal t to all the inhabitants on the globe. 


1 RULE. 


* 
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KU LE. 


Having found the ſun's place i inthe eclip- 
tic for the given day, bring it to theBrazen 
Meridian, and obſerve what degree of the 
meridian it lies under, and whether it be on 
the N. or on the S. ſide of the Equator, for 
that is the declination required, which is 


called N. or S. declination accordingly. 


E %*AMPLE. 

Proceed according to the rule, you will 
find on April the 21ſt, the ſun has 117 300 N. 
declination. and on May the 21ſt, he has 
20 30“ N. declination : but on October the 

27th, he has 12? 30“ S. declination, and on 
January the zoth, he has 16? S, declination 


1 80 


FN 


27e latitude and day of the month being 


given, 10 tell the ſun's meridian altitude; 5 
viz. his height at noon. | 


RK OT 1.'E 


RING the ſun's place to the meri- 


dian, and obſerve what degree of the 
meridian the ſun's place is under; for thoſe 
degrees on the meridian that are intercepted, 
or lie between the South verge of the Ho- 
rizon, and the degree which 1 is over the ſun's 
place 
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place on the meridian, counted on the meri- 
dian, is the ſun's meridian altitude required. 


EX AMP L E. 


I would know in the latitude 51* 307 on 
May the 21ſt, the ſun's meridian altitude, 
as alſo his meridian altitude on November 


the 5th. I proceed according to the rule, 


and find his meridian altitude, May the 2 iſt, 
to be 59*; but on November the 5th, he 


has bur 23* 30 altitude. 


Proceed thus, and you will find his me- 


ridian altitude, in the latitude of 40" „on 
the ſame days, to be 70? 30 and 34 30“: 
but in the latitude of 20 30“, on May 21, 
he will have go? of altitude, or be right 


over head that day to the inhabitants in 


that latitude, which ſhall be further ex- 
| EO by and by. 


— 


PRO B. XII. 


# % n - - 
Fm ; — 
N ; 


The latitude of the place (ſuppoſe London) and 


uns meridian allitude being given, io tell 


. the day of the month ſuppoſing it were loft. 


R UL E. 


HIS problem is the reverſe of the 

laſt; for you are only to ſer the globe 

to the latitude, then count from the S. verge 
of the Horizon, as many degrees on the me- 
Tidian upwards as the given height is; and 


under that degree of the. meridian you have 
F 6 - the 


\ 


. 
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the ſun's place in the ecliptic, which ſeek in 
the circle of ſigns on the Horizon, and | i - 


gives the day required, 


EXAMPLE. ; 
In the latitude of 51* 300%, on two certain 


days, I obſerved. the ſun's meridian altitude 


— 


to be 59 and 235 30“; I demand what days | 
they are? 
Proceed according to the rule, you will 


find the one to be May 215 the other No- 
vember 5. 7 


= 


* 


F JM 
The latitude and day of the month being given, 
to tell the ſun's altitude at any time. 


EXAMPLE. 


; S N May the 21ſt, at 9 in the morning, 
and at 5 in the afternoon at London, 


SJ would know the ſun' s altitude. 


R U LE. 


„Hectify the globe for the lende and 
bring the ſun's place (1 n) to the meridian, 
and the index to the upper 12 on the diaj- 
plate; then fix the quadrant of altitude in 
the Zenith; (viz. the left edge of the nut 
muſt be fixed on the meridian at 51* 300 


then turn the globe till the index points to 


the hour, viz, 9 in the morning; this 9075 
6 9 & 


5 
3 
CR 
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fix the globe by thruſting in a quill between 
it and the Horizon; laſtly, turn the qua- 


drant about, till the graduated or figured 
edge touch the ſun's place (viz. 1* fn) and 
the degrees on the quadrant, counted from 


the Horizon upward on the quadrant, i is his 
height at that time; viz. 43˙ 30. Then 
turn the globe till the index points to 5 in 


the afternoon; and alſo turn the quadrant 


on the W. ſide (without unſkrewing it) 
till it touches the ſun's place; and you have 
about 24 on the quadrant, his altitude at 
that time. 


But at North Cape (viz. N. latitude 72) 


at 9 in the morning May 21, he will be but 


about 327 high. 


e Nen "2 _— —_— 
to —_—— 7 == ming 


PROS X80; 


The latitude: ( ſuppoſe London) and the ſun's 
altitude and day of the outs . given, to 
tell the hour. 


\HIS is but the e of the laſt 
problem, only it will have two an- 
ſwers ; viz. the hour may be either morn- 


| ing or afternoon. 


R U L E. 

Redify the globe as before directed, 
and turn the globe and the quadrant on che 
E. ſide, till the quadrant touches the ſun's 

| place 
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place at the given height, (which by the 5 


laſt, on May 21, at 9 in the morning, was 


found 43 30%) then look at the index, and 


it will point to the hour; turn it W. till 
the ſun's place touch the ſame degree on 
the quadrant on the W. fide, and you will 
have the time in the afternoon. 


EXAMPLE. 


Thus on May the 21ſt, at London, when 
the ſun is 43* 3o' high, it is either 9 in the 
morning, or 3 in the afternoon. 

Note. When the ſun's place and quadrant 
are on the E. ſide of the meridian, it is 


-morning hours ; but when the ſun's place 


is on the W. part of the meridian, or weſt- 
ward of it, it is afternoon, 


5 IR 


f. FR 
The latitude being given, to tell the riſing and 
ſetting of ihe fun, and length of the day we 
mew at any time of the year. 


R U L E. 


ERify the globe (viz. elevate it for the 
laticude, bring the ſun's place to the 
meridian, and index to the upper 12,) then 
turn it till the ſun's place comes even with 
or lies againſt the inner verge cn the E. ſide 


_— 


of the Horizon, then the index will ſhew 


you the time of the ſun's-riſing; turn it to 


the 


_—_ 
+724 


3 
2 
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the W. ſide or verge of the Horizon, and 


the index will ſhew you the ſetting. Or 
thus : having got the hour the ſun riſes, 


count how many it wants of 12; for fo ma- 


ny hours will it ſet after 12. Thus; if the 
index points to 4 in the morning at riſing, 
it will of courſe ſet at 8 at night; if it points 


any day at half an hour paſt 7 at riſing, it 
will ſet at half an hour paſt 4; both being 


four hours and a half from 12 at noon. 


Note 1. If you double the time of riſing, that is, 
double the hours it wants of 12 at the time of rifing, 
, gives you the length of the Day from ſun- riſing to 
etting. | | : 

Was 2. If you ſubtract che length of the Day from 
ſun-riſing to ſun-ſetting, from 24, the remainder 
ſhews you the length of the night, twilight included. 
See Prob. XXV. 2 | 


Proceed thus, and you will find the ſun, 
on May 26, at London, to riſe about 4 in 


the morning, and ſet at 8 at night. Now 


double what he wants of 12 at riſing, viz. 


8 hours, and it gives the length of that day 
at London, viz. 16 hours. | 


Bur. at Madrid, on the ſame day he riſes 


about + paſt 4, ſets 4 paſt 7 at night. And 


at Stockholm, on the ſame day he riſes at 


about 4 paſt 3, and conſequently the days 
are 177 hours long there. | | 


„ PR OB. 
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| PxOk 0 
To tell the length of the longeſt and ſhortsft 


day at London, latitude N. 51* 300 „ and 
at 8 latitude N. 59 20 


R UI. E. 


OU proceed the ſame way in this as in 

the laſt problem, only inſtead of bring- 
ing 15 of n, as before, you now work with 15 
of S, or rather 30 of U, for then the ſun 
enters Cancer on June 3 or longeſt day. 

You will find him, therefore, rife at Lon- 
don, June the 21ſt, at 42 m. paſt 3 in the 
morning, which wants 8 h. 18 m. of 12; 
this doubled gives 16 h. 36 m. for the 
longeſt day at London. | 

Then work with y Capricorn 45 the 
ſhorteſt day; viz. bring Capricorn to the 
meridian, and the index to 12, and you will 
find the ſun riſes 18 m. paſt 8, which wants 
3 h. 42 m. of 12: this doubled gives 7 h. 
24 m. the length of the ſhorteſt day, which 
added to 16 h. 36 m. the longeſt day, ew 
24 h. for day and night. 

Thus you fee the length of the longeſt 
day in ſummer, is the ſame as the lente of 
the longeſt night in winter. 

Proceed now for Stockholm (viz. 39 
20' N. latitude) after the ſame manner, you 
will find the longeſt day to be about 185 h. 
and the ſhorteſt 53h, And thus, for any lati- 
rude, . 
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tude, or place, not excceding 66; d. for | 
there the days will be 24 h. and, if you go . 
to a greater latitude, either N. or S. you 
will find them 30 h. long, 2, 3, 4, or 5 days, 
or 2, 3, 4, or 5 weeks, or as many months, 
which I ſhall explain in a problem by itſelf 
„„ ie 
Hro: This. is a little ſurpriſing,” indeed, 
and at preſent I muſt own ſeems very ſtrange 
nar T_T 1 5 | 
Phils. I aſſure you it is not more ſtrange 
than true, as you will plainly perceive when 


we come to treat of it. * 


C 
20 ſell the ſun's right aſcenſun. 
LT HAT right, aſcenſion is, you will 


Bring ithe:ſyn's place tothe Brazen, Me- 


- 


; ridian, and note what degree of the Equa- 
f tor is cut by the meridian, for that is his 
Light aſcenſion required. 


 _EXAMPLE. | 

I would know the ſun's right aſcenſſon, 
on March the 21ſt, June the 21\t, Septem- 

ber the 22d, and December the 21ſt. 

_ I find the ſun's place for theſe different 
days, and bringing it to the meridian, I 

find the meridian cuts the Equator in (o) in 
Sn fr _—_ _ 


. 
j * x, 
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(go) in (180) and in (27% his right aſcen- 
ſion required. 
Note. When the ſun enters Y, March the 


_ 21ſt, he has no right aſcenſion, becauſe it 
is counted from, or begins at Y; therefore, 


on March the 2oth, he muſt r his 
greateſt right aſcenſion; viz. 3 59 


6— — — * — * —_ 
* — 
. 2 r 


P.R OB, -A Vil; 


2 o find the ſun's oblique aſcenſion and deſcen- 


ſion at any time, and in any latitude. 


See Oblique Aſcenſion and Deſcenſion, Dial, 


VII. Sect. J. Ara. VII. VIII. 
N. B. Though che latitude i is not required in find- 


Ing the right aſcenſion, becauſe the Equator will be 
cut in the ſame place by the meridian, whether the 


pole be elevated or depreſſed; yet in the oblique aſ- 
cenſion, the Horizon will cut the Equator in different 


degrees according to the latitude, as will en n 
5 the work and your own reflection. 


KU LE 


ERify the globe, and bring the ſun's 
place down to the eaſtern verge of 


the Horizon; then obſerve what degree the 
Horizon cuts the Equator in, for that i is the 


oblique aſcenſion required, 


2. Turn the globe till the ſun's place 
comes to, or lies level with the weſtern verge 
of the Horizon, and the degree of the Equa- F 
tor cut by the Horizon, is the oblique de- 
ſeenſion required. 


Thus 


_ 


3 


ſion will be (o) (123) (180) and (237 f.) 


: into time, Prob, XX VI. 


— 
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Thus on March the 21ſt, June the 2 iſt, 


September the 22d, and December the 2 iſt; 
viz. when the ſun enters , , , and , 


you will find his oblique aſcenſion at Lon- 


don to be (o) (56) (180) and (304. 


And on the ſame days his oblique deſcen- 


— — ww 


5 


P R O B. XIX. 


The latitude and day of the month being given, 


to tell the ſun's aſcenſional difference; viz. 
how much he riſes or ſets before and after 6; 


and, conſequently, to tell the length of the 
days, ſuppoſe there were no index to the globe. 


— 
Y Prob. XVII. and XVIII. find the 
ſun's right, and oblique aſcenſion; then 


ſubtract the oblique from the right aſcen- 


ſion, or the contrary, and the remainder is 
the aſcenſional difference required; which 
divide by 15, the degrees of the Equator 


that paſs through the meridian in 1 hour 
(or 77 in + an hour) and the quotient gives 


the anſwer in time that the ſun riſes and 
ſets before and after 6. See an example in 
figures, how to convert degrees and minutes 


Ex- 
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EXAMPLE for LONDON. 


On May the 26th, I find the ſun 6 d. of 
n, and his right aſcenſion is 64 d. and on 
the ſame day his oblique aſcenſion is 34 d. 
now 34 d. from 64 d. there remains 30 d. 
his aſcenſional difference; which divide by 
15, and the quotient gives two hours, the 

— time that he riſes before, or ſets after, 6. 

This you may prove by Prob. XV. for 

you will find he riſes at 4, and ſets at 8, 


May the 26th. 


But on December the 6th, his bt. aſcen- 


ſion i is 256-d. and his oblique aſcenſion is 


1 BY 7 

286 d, their difference 1 is 30 d. which is two Il 

„hours, that he riſes after, or ſets before, 6. 
N. B. The right exceeds the oblique. aſcenſion 


from ꝙ to , when the yo riſes before 6; but the 
other half year that he riſe 


arfy + 


IIS 8 


ys — — 8 * — WOO 


5 15. 


89 
Pri < 


| Thelatitude and day of the month being given, bo 


find the ſun's amplitude; viz. his _ 


5 © from the E. and W. points at his iſing ad 


* ſetting, and the points of the aun he rije F 
and ſets upon. 1 
R UL. E. 1 
HE globe being rectified, bring the 
ſun's place to the eaſtern verge of the 


Horizon (whichſhews hisriung) then the de- JW 
er zz 


5 after, or ſets before, , 
eee f onto} right; aſcenſion. Sn Is 


— 


grees upon tie innermoſt circle of the Ho- 
place which the ſun's place lies againlt on 
ExamyeLe at LONDON. 


Proceed according to the rule, you will 
find the ſun's amplitude (May the 2 1ſt) at 


and at ſetting 34 irom the W. to the N. 


and the point he riſes upon is N. E. by E. 
and he ſets N. W. by W. But on Novem- 


from the E. to the S. and at ſetting 254 d. 
from the W. to the 8. The point he riſcs 


is W. S. W. 


E 

- 
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The latitude and day being given, to find the ſun's 
Azimuth; viz. His diſtance from the E. and 
W. or from the N. and S. points at any time. 


* See Azimuth, Dial. VII. Sect. I. Article 
J. e | 
RULE; 


X the globe till the index points to the 
given hour; this being done, turn the qua- 
Urant, till it couches the ſun's place for the 


the 


The uſe of the Gropts. 117 
rizon, count: 4 from the true E. point to the 


the Horizon, ſhew you the ſun's amplitude 


riſing to be about ;4* from the E to the N. 


ber the gth, he has about 25 d. amplitude 


upon is E. S. E. and the point he ſets upon 


r 


3 |» Ectify the globe in general, then turn 


Piven day; and then the quadrant will cut 
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the Horizon in the Azimuth required from 


the E. or W. points, or from the N. or S, 
points, for you may reckon from either, 
only then name it properly and accordingly, 

Thus on Auguſt the 17th, at g in the 


1 morning, the ſun will have about * Azi- 


muth from the E. to the S. or, which is the 
ſame, 60* from the S. to the E. for 60% and 
30 make go? the whole quarter from E. to 8. 

N. B. Some authors call this 60 d. S. amplitude; 
but others call it 30 d. S. amplitude; that i is, 30 d. 
from the E. to the S. as I ſaid before. 

This will appear yet plainer, if we would 
know the Azimuth of the ſun the ſame day, 
at 11 in the morning; which is 684 d. from 
the E. to the S. or 215 from the S. to 


the E. 
But on May the 21ſt, at 3 in the after- 


Noon, he will have 25 Azimuth from the 


W. to the S. viz. 6 5 Azimuth from the S. 


to the W. And at 4 paſt 5, his Azimuth is 
10? from the W. to the N. or 80 from the 


N. to the W. 


Veo. Sir, I abderftand the demonſtration 
quite well; but how am I to expreſs, or 


name, the Azimuth in general ? 
Philo. By the words North and South, 


| becauſe it will always be either northward 
or ſouthward, reckening from the E. and 
W. points, either North or South. 


- Thus as before, Auguſt the "oy at ꝙ in 


| the n, the ſun "has 39 S. Azimuth 


(viz, 


— 
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(viz. from the E. point ſouthward) but on 
May the 2 1ſt, at & h. paſt 4 in the morning, 
ke has 30 N. Azimuth; viz, 30 from the 
E. northward. | 


* 


PNOS ( 
The latitude and azimuth being given on any 
day, zo tell the hour, or time of the day. 

R U L E. 


HIS is the reverſe of the former 


problem, for the globe being rectified, 
turn the quadrant of altitude to the given 
degree of Azimuth (from the E. or W. 
point on the Horizon) and there hold, or 
ſteady, the quadrant with one hand, and with 


the other turn the globe, till the ſun's place 


for the given day touches the figured edge 


of the quadrant, and the index will point to 


the hour, or time, required. 


Ex AMPLE for LONDON, 
On Auguſt the 17th, I obſerved the ſun's 


Azimuth to be 30 from the E. to the S. I. 


would know the hour. Anſwer, 9 in the 
morning. oY | 


Again, on May the 21ſt, I End his Azi- 


muth 10 from the W. to the N. what is 
the hour? Anſwer, ; paſt 5 in the afternoon, 


PRO B, | 
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PROB. XXIII. 


The latitude, day, and hour being given, to tell 


the ſun's almacantber. 


DEFINITION. 
Lmacanthers are circlesof altitude that 
run parallel -o the Horizon, whoſe 
poles are the Zenith and Nadir; ſo that you 
may imagine as many circles of altitude, 


viz. almacanthers, as you pleaſe, 


RULE, 


The almacanther is found the ſame way 
as the altitude of the ſun at any time; there- 


fore, I refer you N to Prob. XIII. 


— 


P R O B. XXIV. 


| The latitude and — day being given, 


to tell wha! other any of the year will be of 
the ſame length, 
bY 1 E. 


TAVING found the ſun's 3 for 
the given day, bring it to the meri- 


dian, and obſerve well its declination; then 


turn the globe till ſome other degree of the 


ecliptic comes under the ſame degree of de- 


clination under the meridian; this being. 
done, ſce what day of the month anſwers to 


the ſun's place then under the meridian, for 
that 
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chat is the day required; which you may 
eaſily prove by Prob. XV. 
I AWould know what day is of the ſame 

length as May the 26th, and of the ſame 

length as April the 17th. Anſwer, July 
the 13th, and Auguſt the 20th. 
Note, Theſe laſt 8 Problems, as alſo Prob. IX. and 

X. are common to both globes; but are inſerted here, 
becauſe many perſons have a terreſtrial, that have not 
a celeſtial globe. _ | 

The following Problems more particu- 
larly concern, or belong to, the terreſtrial 
globe. Pee 


P NOR 
The latitude and day of the month being given, 


to tell the beginning, ending, and (conſequent- 
h the length, er continuance, of twilight, \ 
DEFINITION. 
Wilight is that faint light which be- 
gins immediately after the ſun ſets in 
the evening, till he is 18“ below the Hori- 
von; and it begins in the morning, when 
the ſun comes within 18* cf the Horizon on 
the E. ſide, and ends when he riſes. There- 
fore it is plain, that twilight is not only 
longer when days encreaſe in length; but 
it is alſo much ſtronger. as you will ſee pre- 
ſently by working the Problem. 


— 


Tyro, 


ſuppoſe the ſun was in M, 
ſign (viz, ) to 18 d. on the quadrant, fo will ꝙ be 
deprefted 18 d. and the index will ſhew the hour, 
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Tyro. 1 have heard that this Problem is 
very difficult in compariſon of fome others. 
Phils. It is 1 longer in its ope- 


ration, but very eaſy, 1 yau mind the rule 


and the operation together. 


OBSERVATION. 
As you were told that twilight begins and 


ends when the ſun is 18* below the Hori- 


20n, and as the quadrant of altitude reaches 
no farther than the ES ot therefore the 
rule 1 is this. 


* 


RULE. 


The globe being rectified, &c. bring the 
oppoſite degree of the ſun's place to the 


quadrant of altitude, ſo that it touches juſt 


187 on the quadrant (then it is plain that the 
ſun's real place will be depreſſed 18 below 
the Horizon) then look on the index, for 


that will point (if among the morning hours) 


to the beginning, or (if among the evening 


hours) to the ending of twilight. 


Nett 1. What I mean by the oppoſite place of the 


ſun is this; it is that degree of the ecliptic. oppoſite 


to, or 180 d. from the given lace of the ſon. Thus, 
wens I bring its oppoſite 


Bro. Sir, 1 now underſtand it ad 
clearly. 
Philo. Proceed then according ta the rote, | 


and you will find that on March the 21ſt, 
and 
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and September the 22d, twilight begins a- 
bout 4 in the — and ends about 8 
at night. 
The ſun on theſe days, you know, riſes 
and ſets at 6. Add, therefore, the length of 
morning and evening twilight to 12 hours 
| 905 length of the days then) and it gives 16 
hours, this ſubtracted from 24 hours, leaves 
8 hours, the length of the Teak or dark, 
night. 

.So alſo on April the at twilight begins 
about + paſt 2, ends about ̃ paſt g, and laſts 
in all 7 hours. But on December the 
20th, it begins at 6, and ends at 6, and laſts 
in all but 3 h. and 40 m. 

Note 2. There is no real night at Lone (but twi- 


light) from May the 220, to July the zoth, the ſun all 
that time being leſs than 18 d. below the Horizon. 


2 - —_—— 


p - * 4 FRY 4 ” - 
— — 4 26-- — 


p ROB. XXVI. 


e hour where Yeu are being given, to tell 
what hour it is in any other part of the - 
world, See Prob. VI. 


KUL EE 


RING the given place to the meri- 

dian, -and A the index at the given 
| hour; then turn the clobe till the other 
Place, or places, come under the meridian; | 


and the index will point to the real time in 


the — required. | 
8 G 2 | E X. 
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EXAMPLE. 


When it is 2 o'clock in the afternoon at 
London, 1 would know the time at Jeruſa- 
lem, and at Port Royal in Jamaica. 

| Proceed according to the rule, and you 
2 find, that when it is 2 in the afternoon 
at London, i it is 22 minutes paſt 4 at Jeru- 
ſalem; and but 52 minutes paſt 8 in the 
morning at Port Royal. | ” 


Another: METHOD. 


1 told you in Problem VI. that 15” on the 
Equator makes 1 hour of time; therefore 
this Problem may be ſolved by common 
_ diviſion, for having the difference of the 
longitude of any two places (taken from a 
map) divide it by 15, the quotient is the 
difference of hours ; and, if any degrees re- 
main, allow 4 m. for every degree, and fo 
in proportion for the odd minutes or miles. 

Thus I find by Problem VI. Jeruſalem 
is 35 25 E. longitude of London; 1 di- 
vide, therefore, 35, 25 by 15, and the 
quotient is 2 hours, and the remainder is 5, 
25, which is 5 times 4, or 20 m. and the odd 
25 m. or miles, is nearly 2 m. ſo that the dif- 
ference is 2 hours 22 m. and as Jeruſalem is 
E. of London, it has its hour before us, there- 
fore it is 22 m. after 4 in the afternoon. 

Again, Port Royal is 75* 52 W. of Lon- 
don; this converted 1 into time as before is 


„ 5 h. 
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5h.4 m. nearly, that Port Royal has its 


time later than London; for when it is 


noon at London, it wants 4 m. of 7 in the 
morning at Port Royal. 


7 . 
5 w 4 


PR O B. XXVII. 


Ne day of the month being given, to tell 1 theſe 


inhabitants that will have the ſun in their 
- Zenith (or over their heads) on that day. 


OBSERVATION. 


HIS cannot happen to any other in- 


habitants, but thoſe in the Torrid 
Zone, that is, to ſuch as have not ab ve 
235 d. of latitude, either N. or 8. 


RULE. 


Bring the ſun's place to the meridian, and 


obſerve exactly his declination for that day; 


then turn the globe any way, and obſerve 


what places paſs under that degree of de- 


clination on the meridian ; for all fuch will 
have the ſun right. over their heads ſome 


time or r other on that day. 


EXAMPLE. 


I would know what inhabitants, or places, 
will have the-ſun in their Zenith on May 
the 21ſt. 


Proceed as directed by the rule, you will 


find St. Domingo | in Hiſpaniola, St. Jago in 
RE. Cuba, 


— 
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Cuba, Campeachy, and many other places 
that will paſs under that degree of declina- 
tion (viz. 20% N.) and will have the ſun in 
their Zenith that day. 

Alſo on April the 16th, the inhabitants 
of Porto Bello, the Oroonoko iftands, Bay 
of Siam, Iſle of Ceylon, and the Philippine 
iſlands, will have the fun that day in, or 
near their Zenith. | 


* led * * * n ve" * E "EE WW PT — 
4 — 


P R O B. XXVIII. 


7 be day and hour being given in any place, to 
dell thoſe inhabitants, or that place, to which 
the es ts then vertical; viz. in the Zenith, 


D rs 

3 RULE. 

RING the given place to the Brazen 
Meridian, and turn the index to the 

given hour; this done, turn the globe till 

the index points to the upper 12, or noon; 

then look under the degree of declination 

on the globe for that day, for that is the 
very ſpot, or place, to which the ſun is 

then vertical, | 


EXAMPLE. 


On May the 13th, at 8 m. paſt 5 in "M 
afternoon, at London, I would know what 
place has the ſun then in its Zenith, An- 


. wer, Port * 12 2 
N. B. 
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NM B. There are two days in which the ſun is verti- 
cal to all the inhabitants of the Torid Zone; which 
muſt be when the ſth lras the ſame deelination, and in 
this Problem it will be July the 27th ;- viz. the ſame 
declination as on May the 1 3th, "= 
Thus alſo will you find that, when it is 
33 m. paſt 6 in the morning at London, on 
April the 12th, and Auguſt the 28th, the 
inhabitants at Candy, in the Iſland of Cey- 
long will have the fun then in their Zenith. 


. — 
$ * 9 A a LEES 1 
2 — 


| '.,.P;R.0: B. ING - 
To tell the diſtance from one place to another in 
dezrees aud minutes (viz. miles) in an arch 


„u great circle *, alſo their bearing, or 
 finahion, iu reſped of each other, 
DRIN one of the places to the me- 
D ridian, and elevate the globe for the 
latitude of it, and fix the quadrant in the 
Zenith: then turn the globe till the qua- 
drant touches the other place, and the de- 
grees on the quadrant between place and 
place ſhews the diſtance; and the quadrant 
at the ſame time will cut the Horizon in 
the point of the compaſs, called the bear- 
ing, or ſicuation, from the firſt place, 
Note, 60 miles, or minutes, are reckoned a degree 
in general; but this a vulgar error; for it is proved 
that every degree on the earth's ſurface in every gieat 
circle | (ſuch as the Equator, Meridian, &c.) is 694 
Fe On oi MM gee at miles; 


— 
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EXAMPLE. 


I would know the diſtance from London 
to Port Royal, Jeruſalem, and Moſcow, as 
alſo their ſituation in reſpe& of London. 
Proceed according to the rule, and you 
will find that from London. 

3 . 
To Port Royal 682) _. (47604 8. W. 
To j eruſalem he ö W bat, E. S. E. 
To Moſcow (23 I 5984. N. E. 


—_— 
—_ 


nearly 


** 


p R O B. XXX. 
The latitude and day being given, to tell what 
time the ſun will be due E. or I. 


Tyro. HIS is eaſy I think; for as the 
fun is always due N. and S. at 12 
at . and at 12 at f I ſuppoſe he 
will be due E. and W. at 6 in the EAI 
and 6 in the evening. 
Philo. I thought you 1001 ſtumble up- 
on this general error; but you will ſoon ſee 
your miltake. +2 


RULE. 


ReQlify the globe and quadrant as before 
directed; then turn the quadrant till it 
touches the E. or W. point of the Horizon; 


miles; therefore, multiply the degrees 69 k, you 
have the diſtance in Engliſh miles. ** hi 
this 
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this done, turn the globe till the ſun's place 
for the given day comes to the edge of the 
quadrant (holding the quadrant to the E. or 
W. point) ſo will the index point to the 
hour of his being due E. or W. on that day. 
Proceed thus, and you will find about 
5 m. paſt 7 in the morning, on May the 
21ſt at pn the ſun will be due E. and 
about 5 m. before 5 in the evening due W. 
On June the 21ſt. he will be due E. about | 
22 m. paſt 7 in the morning, &c. but on i 
December the 21ſt, he is due E. about 45 ä 
m. paſt 4 in the morning. and due W. 


about 35 m. paſt ) in the evening. 


— 43 


bd — 
* 


—— 


FHR A AXEL Pe: 
To tell how many degrees of the Equator, (viz. 
how many miles) are contained in a given 
archof any parallel of latitude. Or, to find 
how many miles are contained in a degree of 
longitude in any latitude. - 


RULE, 


IX the quadrant in the parallel, and 
F obſerve how far 10, 15, or any other 
number, in that parallel will reach on the 
quadrant, Or thus, takeoff zo, 15, or any 
Other number of degrees in the parallel 
given with a pair of good dividers, and ap- 
ply that diſtance on the Equator, and ob- 


ſerve how many degrees the ſame opening of 
G 5 the NF fo 


N 
ſ 
| 
4 
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the compaſſes cut on the Equator, for ſuch 
is the proportion : therefore, 

2. Bring the degrees that the dividers cut 
on the Equator into miles (in this problem 


it is cuſtomary to count 60 miles to a degree, 

becauſe it in ſome meaſure relates to navi- 
gation) and divide that product by the 

* of degrees in the parallel, be it 10, 
15, &c. and the quotient gives the anſwer. 


EXAMPLE. 
I would know how many miles (allowing 


. 60 to a degree) are contained in the paralle 


of latitude 52. 


I take 10 d. in the oaralle} of latitude 52, 
and apply the diſtance to the Equator, and 


find it cuts 65 viz. 6 d. 10 m. or, I take 15 


on the parallel, and find it cuts 94 or g d. 


15m. Then I multiply 6 by 60, and di- 
vide by 10, it gives 37; or I multiply 92 
by 60, and divide by 15 (that I took off) 
in the parallel, and it alſo gives 37 miles, 
which are contained | in 1 d. in the parallel 
of latitude 52. 


Proceed after the ſame manner by taking 


off 10, 15, &c. degrees in any parallel, and 
apply it to the Equator, you will have the 
miles in that parallel, according to this 
problem. Thus you find chat in the 


Latitude 
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A Miles. 
of 15]-- 58 to 1 degree. 
30] at's 51 56 m. 
there con- | 42 24 
Latitude 4 8s cainsabout} 30 . 
lol. _ 
90) . i 3. $00 
P * O B. XXII. 


To find the Antœci to any Place. 


| See Antcecians, Dialogue VI. Sect. IV. 
Article l. 


Rn RULE. 


TIRING London (or the given place) 
+ to. the meridian, and count from the 
Equator on the meridian ſouthward the 
ſame number of degrees of S. latitude,: as 
London has N. (viz. 51% 32“) and cloſe to 
the edge of the meridian make a dor, for 
that is the place of the Antceci to London. 


$4, > 
2 WE 
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PR O B. XXXIII. 


To find the Periceci io London, or any other 

| place. 
See definition of Pericecians, Dial. VI. 1 
Seck. IV. Article Il, = 
RULE. 9 
RING London to the meridian, and $F 
turn the globe till 180 of the Equator I 
paſs from London under the meridian ; 
then under the ſame latitude as London 


(viz. under 51* 32' N. at the edge of the 
| Brazen Meridian) make a dot, for that is 


the place of the Pericecians required. 3 


* —_—_— 
— 


- PRO. Uv. 
To ne the Antipodes 2 London, or any 
| \ other place. 


See definition of Antipodes, Dial. VI. 
Sect. IV. Article III. 


i 1 
RING London to the meridian, then 
the degree in the Nadir (viz, 385 d. 
from the S. pole) is the place of che Anti- 
podes to London. 


cr Wr * ; 
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Ox, II. | 3 
Bring London to the meridian, and turn | 
the glove till 1805 paſs through the meridian, 

| then 


gy 


% 
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then count 51 2 ſouthward on the merĩ̃ 
dian, and under it make a dot, for that is 
the place of the Antipodes. 


| 4.5 Or rather thus: | 

Bring London to the meridian, then flip 
the globe in the notches of the Horizon ; 
viz. depreſs the pole, till London lies at the 
N. verge of the Horizon, juſt at the edge of 
the meridian ; then at the S. point of the 
Horizon, cloſe to the meridian, make a dor, 
for that is the place of the Antipodes of 
London, which you will find to be in the 
Great South Sea 51" 32 S. latitude, 180 
longitude. SE 5 

Thus alſo the place of the Antipodes to 
Cape Antonia in South America, is the bay 
of Nankin in China. And the place of the 
Antipodes to Barbadoes, is a little ſhoal in 
the ſtreights of Sapy. : 


N. B. By bringing two places thus to the Horizon, 
which are Antipodes, you may in a great meaſure judge 
of the cauſe of eclipſes ; for the places are diametri- 
cally oppoſite to each other, and you may imagine the 
ſun to be one place, and the moon another. 


— 4 - * 
2 2 - 
-t 


PRO B. 
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j 
The longeſt day in any latitude being given (fup- 
poſing London 162 hours) to tell in what 


— 4 latitude the langeſi day is 1, 2, 3, &c. 
bears longer than in ibe given place. 


= R 


Ectify the globe for the given latitude 
(viz. London) and bring the ſolſtitial 
colure (viz S) to the meridian; then where 
the Horizon cuts the tropic of 5, make a 
dot on the tropic at the verge of the Hori- 
zon: this done, turn the globe weſtward; 
till 72 d. of the Equator pafs under the me- 
ridian, and then make a ſecond dot on the 
tropic againſt the Horizon as before; then 
turn the globe back to its firſt poſition (viz. 
to =) and then elevate the pole, till the 2d 
dot appears at the edge of the Horizon; 
and the Horizon wilt eut the meridian in 
the laticude required. 
Proceed as above, and you will find that 
in the latitude 56" 20!, the days are 1 hour 
longer than at London, which you may ea- 
ſily prove by Prob. XVI. 

2. If you want to know the OP 
where the day 1s two hours longer than at 
London, proceed as before, only inſtead 
of cauſing 7z d. to paſs under the meri- 
dian, you muſt now turn the globe till 135 
aſs under the meridian, and make then a 

2d dot on the tropic, 
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3. If you want for 3 hours. longer, make 
227 d. paſs through the meridian, and pro- 
ceed as: before; and thus for every hour, 
cauſe 72d. more to paſs under the meridian. 
Note, If you want to know the latitude 
where the longeſt day is an hour ſhorter 
than at London, only turn the globe eaſt- 
ward, inſtead of weſtward, till 75 d. paſs 
through the meridian, and make a prick on 
the tropic, and depreſs the pole till this lies 
even with the Horizon, you will find the 
latitude about 45+ d. Thus for two hours 
longer about 60%, for 4 hours about 645 
20'; but for 2 hours ſhorter the latitude is 
about 25:d, This problem ſhews you the 
difference of climates. | 


PR OB XxXXVE __ 
Any time not exceeding 6 months given, to tell 


that latitude, or thoſe places, where the ſun 
will not ſet for all that time; 


Note, That 28 days are here reckoned to the 
month. Bring the given time into days, and take the 
I of the number of days; but remember to abate 1 if 
the & exceeds 30. Then count from Cancer on the 
eeliptic the ſame number of degrees as the & amounted 
to, and where this reckoning ends make a dot on the 
+ ecliptic. Laſtly, Bring this dot to the meridian, and 

as many degrees as are intercepted, or lie, between 


the dot and the pole itſelf, counted on the meridian, 
1s the latitude required, 


. 
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EXAMPLE. I 
Demand the place, or latitude, where the 
ſun does not fer for the ſpace of 4 months 
16 days. 
This is 128 days, the f is 64“, . 12 
is 632; this I count from S on the ecliptic, 
and make a dot, and bringing it to the me- 
ridian, I find there are nearly 80 between 
the dot and the pole; viz. the latitude is 
809, which is at Smith's Inlet, the upper 
art of Greenland. 

So alſo in the latitude of 8 5, he ſets not 
for 5 months, 2 weeks. And in the latitude 
of 86: d. not for 5 months, 3 weeks, and 
3 days; and in the latitude 90, not for 6 
months ; viz. from March the 21ſt to a 
tember the 22d, 

 Thro. This appears, now, very plain to 

me, but I know the generality of perſons 
believe it to be falſe, for want of conſidera- 
en. 
Philo. Tou ſee it is evident, for under the 
pole, in the latitude go, when the ſun enters 
, he begins to riſe, and does not ſet with 
them till he enters ; viz. for 6 months. 

Tyro. I ſee it, Sir, very clearly; but, 
pray, have they not alſo a great ſhare of 
twilight? And are not the inhabitants at the 
contrary pole in darkneſs for a long time? 

Philo. Les, and ſo are the inhabitants i in 
the N. part, when the ſun is in the tropic of 


\ 
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This is plainly demonſtrated . the 
nent problem ; 


— — 


p R OB. XXXVII. 


To tell in the latitude go (where the longeſt day 
is 6 months) how long it continues io be twi- 
light after ſun-ſet ; and how long their night. 
is ts after twilight ends, before it begins again. 


RULE; 


OU remember, according to the laſt 
Problem, the ſunſets with the inhabi- 
tants at the N. pole, and riſes to thoſe of 
the S. pole, on September the 22d: there- 
fore twilight begins with them at the N. pole 
on September the 22d. Thereſore, 


RULE. 


1. Elevate the pole to the Zenith, and 
turn the globe, till ſome degree of the ſun's 
place in the ecliptic lies under 187 of the me- 
ridian, under the S. part of the Horizon, 
and you will find it 249 wwu; viz, November 
the 14th, the ending of twilight, that is, 

they have twilight from September the 22d, 
to November the 14th, and then they begin 
to have dark nights (ſave the advantage of 

the moon) till the 24th of January. F or, 
2. Turn the globe till ſume other point 
of the ecliptic comes under 18* as before, 
and you: will find it about 5*of , which an- 
ſwers 
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ſwers to the 24th of January, the beginning 


of twilight to the inhabitants at the N. 
pole, and then on March the 211t, he riſes 
with them. 

Thus it appears, that the length of their 
day (from ſun- riſing to ſun-ſetting) is from 


March the 2 1ſt, to September the 22d. The 


length, or continuance, of twilight, is from 
September the 22d, to November the 14th, 

and from January the 24th,. to March the 
'21ft, in all about 110 days, and their real 
night is from November the 14th, to Janu- 
ary the 24th; viz. about 71 days. 

Note, The ſame holds good as to the K 
habitants of the 8. pole; for he riſes with 
them when he enters =, and ſets with them 
when he comes to *. 


Tyro. I perceive it plainly, Sir; 40 thank 


you for this plain demonfiration. 
Philo. Now, Tyro, I ſhall ſnew you the 
uſe of the celeſtial globe; and after that 


give you ſome Problems, with the paar 


cal uſe of both globes. | 
Here follow ſome Problems on the ce- 


ſhin mt. L277 ich. LS 


PRO B. XXXVIII. 


Fhe day of the month being given,. to frd ihe i 


ſun's place in the ecliptic, 
See Problem VII. 2 
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P R OB. XXXIX. 


This is the reverſe of the laſt, and done the 
ſame way as Prob. VIII. 


PR 
To find the declination of the fun on any day of 
' the year. 
The ſame as Problem X. 


P RO R. XL... ..- 
To find the ſun's right aſcenſion. 
See Prob. XVII. " 
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PR OB. XIII. 


To tell the an- 4 
in any latitude, and on any . 


The ſame as Prob. XVIII. 
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'P R O B. XI III. 


be latitude and day being given, ta find the 
un' aſcenſional difference. 
The ſame as Prob. XIX. 
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P R O B. XLIV. 
The latitude and day of the month being given, 
to tell the ſun's amplitude; viz, his diſtance 
from the E. and W. points at riſing and 
ſetting. 
The ſame as Prob. XX. 


CO 


PROB. xl. v. 


Tue latitude and day being given, 10 tell the 
_ fun's Azimuth. 


The ſame as Prob. XXI. 


p R OB. XLVI. 


The latitude and Azimuth being given, 10 tell 


the day, ſuppoſing it were boft. 
See the Len Prob. XXII. 


P R 0 B. XLVII. 


The latitude, day, and hour being given, to tell 
the ſun's almacaniber. 


See the rule, Prob, XXIII. 


PPP 


PRO B. 
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PRO B. XLVIII. 
To find the right aſcenſion of any ſtar. 


. R U L E. | 
DRIN the ſtar to the meridian, and 
the degree of the equinoctial. cut by 
the meridian, is the right aſcenſion required, 
Thus you will find the right aſcenſion of 
Aldebaran in Taurus, to be about 65?, Arc- 
turus in Bootes, about 210* 45, Regel in 


Orion, about 75* zo“, and Sirius, or the 


Dog-ſtar, about 98 d. &c. &c. 


| FROM NAAR, --: 7 
The latitude being given, to tell the oblique aſ- 
| cenſion and deſcenſion of any ſtar. 


R U L E, 


Ectify the globe, and bring the ſtar 
down to the eaſtern verge of the Ho- 


rizon, and the degree of the equinoctial, 
that is then cut by the Horizon, is the 
oblique aſcenſion required. Turn the ſtar 
to the weſtern (ide, and the degree of the 
equinoctial, cut by the ſtar, is the oblique 
deſcenſion. 3 3 


Proceed thus, and you will find the oblique 


aſcenſion of Regel to be about 86 3o', of 


Marhal 
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Marhal in Pegaſus, about 325% and of Al- 
debaran, or the Bull's Eye, about 43* 30. 
Turn each of theſe to the weſtern ſide, you 
will find their oblique deſcenſion 54, 360* 
nearly, and 87 degrees. 
| Note. There is this difference between the right and 
oblique aſcenfion and deſcenſien of the ſun and ftars, 
that the ſun's oblique aſcenſion, &c. differ every day 


in the ſame latitude but the ſtars oblique aſcenſion 
is every day the ſame, | 


. 8 FY 
— 


__ 
To tell the declination of the flarn, 


RULE, 
A for the ſun's place, ſo alfo here, bring 
; the given ſtar to the Brazen Meri- 
dian, and obſerve what degree of the Me- 
ridian lies right over the ſtar, for that is 
the declination either N. or S. according to 
which ſide of the equinoctial it lies on. 
Thus you will find the declination of Al- 
debaran to be about 1645 N. The up- 
per pointer to the pole (in Urſa Major) a- 
bout 63 d. and the lower one nearly 584 d. 
but Regel in Orion I find about 81 d. S. 
and Cor Scorpionis about 26 d. S. deeli- 
JJC RE. - © + EE | 
From this Problem and the XLVIIIth 
ariſeth pats oe be 


PpROB. 
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BR ow 1. 
The right afcenfion and decknation of any ſtar 
being given, to find the ſtar at once. 


RING the given degree of right aſ- 
| cenſion on the equator to the Brazen 

Meridian, then look under the degree of de- 
clination on the Meridian, and you will find 
the ſtar at the Meridian, under the given 
degree of declination. 

Thus, ſuppoſe | wanted to find Aldeba- 
ran, whole right aſcenſion is 65, and his de- 
clination 16* 45 N. I firſt bring 65* of 
the equinoctial to the Meridian; and look+ 
ing under 16* 45' N. declination on the 
Meridian, I find Aldebaran. 

So alſo Sirius has 98 right aſcenſion, and 
16 3o' S. declination; therefore I bring 
98 d. of the equinoctial to the Meridian, 

and looking under 16? 300 8 declination on 
the Meridian, I find Sirius juſt at the Meri- 
dian. The ſame for any other ſtar, 


FFP 
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70 tell the riſing and ſetting of the fars, and the 


Point of the compaſs any fear riſes or ſets upon 
in any latitude, and on any day of the Wars 


RULE 


Ectify the globe, and bring the ſun's 
lace to the Meridian; then turn the 
globe till the given ſtar comes to the eaſtern 
verge of the Horizon, and the index will 
dint to the time of riſing, and the Horizon 
will ſhew the point it riſes upon: turn it to 
the Weſt, and the index will point to the 
time of ſe ting, and the Horizon will ſhew 
you the point it ſets upon. 
Proceed thus, and you will find that Al- 
debaran, on November the 5th, at London, 
riſes a little paſt 6 in the evening, and ſets 


about 9 in the morning, The point he 


riſes upon is E. N. E. and the point he ſets 


upon is W. N. W. But Regel in Orion, 


the ſame night, riſes a little before 9 at 
night, and ſets about Z 2 paſt 7 in the morn- 
ing. The point of riſing | is E. 7 8. and of 


ſetting W. by S. 


- Note, The ſtars riſe and ſet every TA on ihe ſame 
point of the compaſs, though at contrary hours, 


n 
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PROB. LIII. 


70 tell the time; viz. how many beurs any far 
continues above the Horizon, from its riſing 
to its ſelling, in any latitude, 


RUE F. 


» Ectify the globe, then bring the ſtar to 

the eaſtern verge, and note the time 

of riſing; then turn the globe to the weſtern 

ſide, and the number of hours that paſſed 

through the dial-plate tells you the conti- 

nuance of that ſtar above the Horizon. _ 

T hus, I find Aldebaran at London con- 

tinues up from the time of his riſing on any 

day (but for example take December the 

. 25th) about 15 hours, and Regel about 

10f hours. 

at Stockholm Aldebaran continues up 

above 16 hours; but at Port Royal he con- 
tinues up but about 124 hours. 


* k 3 


P K O B. LIV. 
| Tn tell the diſtance of one ſtar from another in 


degrees and minutes, in ihe arch * a pres 
circle. 


N this Problem are ther i 
1. If the ſtars lie under the ſame Me- 
ridian, bring them to the Brazen Meridian, 
and the —— intercepted between them, 
7 H ben 
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-counted on the Mere, Is the diſtance re- 
quired. 

Thus, I find, the two pointers in the 
Great Bear to be about 5 d. diſtant from 
each other; and Eridef and the Dolphin's 
Eye about 294 d. diſtant. 

2. If they lie under the ſame declination, 
bring the firſt (at pleaſure) to the Brazen 

Meridian, and note the degrees cut by the 
Equator: : then bring the other to the Me- 
ridian, and note how many degrees have 
paſſed through the Meridian, for theſe 
ſhew their diſtance required. 

Thus, I find, the difference between Aſ- 
ſengue and Caput Meduſæ to be about 
1 223 d for Aſſengue (384 declination) be- 
ing brought to the Meridian, cuts the 
Equator in 277 30“, viz. 822 300 from Y 
weſtward; and Caput Meduſz cuts 40“ of 
the Equator 9 — 885 their diſtance, there- 

fore, is 122% 
| . If the Glen neither lie under the ſame 
Meridian, nor have the ſame declination, 
then bring either of them to the Meridian, 
and elevate the pole to the ſame height as 
the ſtar has declination (that is, the ſame as 

ou elevate the terreſtrial globe to the lati- 
tude of a place) for then che ſtar will be in 
the Zenith; then fix the quadrant to the 
Zenith, over the given ſtar, and extend it 
to the other ſtar, and tk degrees on the 


quadrant ſhew the diſtance required i in a 
true arch of a great circle, Note. 
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Mere. Thougb the diſtance of the ſtars from each 
©ther is thus determined in degrees, yet you are not - 


to ſuppoſe their diſtance is ſo many degrees to be con- 


verted into Engliſh miles; but it only means, that 
They appear ſo far diſtant under ſuch an angle. 


Thus, I find the diſtance between Ca- 
pella and Cor Hydræ to be about 79d. and 
between Aldebaran and Sirius about 46! 
39 &c. 

4. If the ſtars be at ſuch a dittance from 
ul other, that the quadrant will not reach 


them, then bring either of them to the Ho- 


rizon, and elevate, or depreſs the pole, till 
the other lies alſo at the verge of the Hori- 
20n, and the degrees counted upon the Ho- 
rizon, between ſtar and ſtar, i is their diſtance 


in degrees. 


Thus, between Aldebaran and Cor Scor- 
pionis you will find about 170 degrees. 
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To tell Bhat ftars will be on, or near the Me- 


ridian, at noon and ar Midnight. 


F irſt, for thoſe at noon. 


BFx< the ſun's place to the Meri- 
dian for the given day, and all thoſe 
ſtars chat are then under the Meridian are 


ſuch as are full S. or N. at noon. 
2. Turn the globe till the index points to 


12 at aight (Nis the lower 12) and all thoſe 
H 2 . 
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ſtars that are then under the Meridian are 


the ſtars tequired. 
Thus, 1 find, on May the 2 th; Alde- 


Sa i is on the Meridian at noon, and Cor 


Hydræ will be on the Meridian Auguſt the 
7th at noon; but on February the 3, Cor 
Hydrz will be full S. abour midnight. For 
only turn Cor Hydræ under the Meridian, 
and the index will point to the lower 12; 
and the Meridian itſelf will cut the ecliptic 


in dra EW VIZ. February tl the 3d. 


— 


. 0 3 LI. ; 

7 be latitude, day of the month, and heig by of 
any ſtar being given, to 580 the time or > bout 
elbe night. 

+ RU E. 7 

> Ediify the globe for the latitude, &c. 

&c. then fix the quadrant in the ze- 


nith, and move the globe and the quadrant 
together, till the ſtar cuts the quadrant in 


the given height; and the index will point 
ta the hour, | 


EAWFUE, 
On January the 2iſt (at London) i in the 


evening I obſerved Aldebaran E. S. E. to 


be about 40d. high; I demand the time of 
this obſervation. Anſwer, A little paſt 5 in 


the Frening. Again, on December. the 


ont Vis, ATT £) IQ", "25th 
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2 2 5th, in the evening I obſerved Sirius to be 
about 15d. bigh, and at the ſame time Re- 
gel to be about 284 d. high; I demand the 
hour., Anſw. About 10 at night; and Alde- 
Baran i 15 under the Meridian at the ſame time, 
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To tell what ftars never riſe, and thoſe that 
never Jes at LOS 


0 "=. * * i * 


NIL obſerve Oe ſtars ATTY a- 
0 above 384 d. N. declination; for all 
ſuch never ſet at London, but are AlWayS 


above the Horizon. 


2. Obſerve allo thoſe ſtars that have above 
384 d. S. declination, for thoſe never riſe, 
ut are always under the Horizon at London. 

FTllus, the debut ad in the Great Bear, 
Be 94a in. ys us, and can others, never” 


Alſo, Canobus i in Argo, Navis and Pes 
Cenrauri,, and many others, never riſe at 


London. mats, w= 


"OBSERVATION. 


1. From what you have been taught, Tyro, it is eaſy 
to conceive, that by the inhabitants under the North' 
E: ole no South ſtar can ever be ſeen, nor can the inha- 

tants at the South pole ever ſee one of the ſtars 1 in 


the her hemiſ phere. But, 
3. 2, The 
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2. The inhabitants under the Equator have a plea- 
ſant ſight of all the ſtars from pole to pole; for they 
riſe and ſet with them at right angles; therefore, no 
ſar can continue above x2 hours above their Horizon. 

_ Tyre. Sir, you have highly obliged me, 
and I ſee now very plainly the different aſ- 
pect of the heavens in different places. 
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To know at any lime of the year (in the latitude 
F London) where to find any ſtar, or tell 
. the name of. any ſtar wh dls required. "oi 


ys 1 EI Se att ent 4 : N 
bf CEE ELIE wed ow od DIES SS dit $3 GH hd fs a 
Ty TD Eftify the globe for the day, and turn 
FY! it till the index points to the given 
I hour, then by a quadrant take the height of 
1 the required ſtar; or, for want. of it (in a 
* 7 44 F SS 4 3 44 * 


common way of gueſſing) obſerye what part 
oft the heavens it is in; viz. Whether E. N. 
11 S. W. or the like, as alſo its height as 
Bi near as you can gueſs: this being done, ſet 
1 the globe in due order for the day and hour, 


| | and you will find the ſame ſtar on the globe : 


Fj and, by applying the quadrant, you will 
find the exact point of the compaſs, and the 
real height the ſtar then has, which, tho' 
not perhaps near to what you gueſſed it at, 
yet, if it be any noted ſtar, you may aſſure 
yourſelf are its real height and bearing, as 
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there is no other ſtar of note near it about 
that height, and upon the ſame point. 

EX AMPLE. 

Walking on December 23, at 8 at night, 
F obſerved a bright ſtar, (as near as I can- © 
gueſs) on the S. E. point, and about 48 d. 
? high; I would know what ſtar it is. Anſwer 
7 Aldebaran. I rectify the globe, and turn 
| the index to the hour, and then turn the 
: quadrant to the given point of the compaſs, 
: and looking about 48 d. high on the qua- 
= drant, I find Aldebaran to be the neareſt 


. bright ſtar by the quadrant on that point 
f and at that height; rhercfore, I conclude it 
: is Aldebaran. 3 | 


Alſo at 4 paſt 10, the ſame night, I ſee 
two very bright ſtars, one on, or near the 
Meridian, about 30“ high, and the other 
near the S. E. point, and about 35* high. 1 
demand their names. Anſwer, Regel and 
Procyon in Canicula. 7 2 
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o tell the latitude and longitude of the ſtars. 
IRST, oblerve, whether the given 
ſtar be on the N. or S. ſide of the eclip- 

tic; and if it be on the N. fide, elevate the 
N. pole 604 d. and turn the globe till > 
and F lie in the N. and S. points of the 
8 H 4 Ho- 
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152 The uſe of the GLopts. 
Horizon, that is, till the eeliptic be parallel 


or even with the Horizon; fix the quadrant 
in the Zenith: then, keeping the glode 


ſteady, turn the quadrant till the edge of it 
touches the center of the ſtar, and that de- 


gree on the quadrant (viz. the altitude of 


the ſtar in the latitude 6629.) is the Jati- 
tude required, and the degree of the eclip- 


tic, cut by the quadrant, reckoned from 


Aries (or rather reckoned among the fi pos, 
as it happens) is the longitude require 


Thus you will find Arcturus in Bootes to 
be about 30f d. N. latitude, and 2037 lon- 


itude from , or rather 23 d. of =, Alſo, 


Alcair is about 294 d. of N. latitude, and 


28 d. of longitude in F. 


2. Fer South Star. 
Reins the S. pole 66f d. and fix the 


@uadrane 3 in the Zenith, and apply it to the 
ſtar, as before directed, you have the lati- 


rude and longitude required, Thus you 
will find Pes Centauri to have about 42z 
d. of S. latitude, and 236d, longitude from 
, or rather 26 d. in n; and thus for any 


other ſtar, See Table Il. Dial. VII. 
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The uſe of Were — 


PRO. g. 0 EN. 


The latitude .and day. of the ch Apes given 
(ſuppoſe December 25, at nine at night at 
London) 10 ſet the globe ſo as to repreſent 
the face of the heavens at that time, and 
9 your arquaintance the names and FUR 
Hons of the moſt eminent fixed ſtars. 


PT . 

5 Edit the globe for the latitude, 150 
bring the ſun's place to the Meridian, 
and the index to 12. Then turn the globe 
to the given hour, viz. 9 at night, and 
there fix it, ſo will-every ſtar on the globe 


(if you ſet the globe N. and S. ) correſpond I 


with, or point to, the ſame ſtar in — 
Heavens, | 

Thus (at £6846) I find Capella E. dy 8. 
about 75 d. high; Caſtor and Pollux, one 
about 40, and the other about 45d. high, 
near the E. point. Procyon below them, 


do the left hand, 23 d. high E. S. E. Sitius 


yet lower, to the left, S. E. about 10 d. 
high; Berelgeuze higher, on the ſame point, 
and about 38d. high; Regel, more ſouth- 
ward, about 26 d. high; Aldebaran, on the 
ſame point, much higher; viz. about 53 d. 
the Seven Stars, or Pleiades, S. nearly, a- 
bout 62 d. high ; Mencar, S. by W. 40 d. 


| highz Aridef, N. W. about 26d. high, 


&c. &c. &c. 
Hs PR OB. 
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5 0 the ma al ſide. of the Horizon, and all 


Grey; on e ihe 1 
PROM 
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P R O B. LXI. 

o tell the time of the achronical x and 
ſetting of the far. 
DEFINITION. Ht 


* AE achronical rifing of a far is 
„hben the ſtar riſes juſt at ſun- 


2. . A ſtar is ſaid to ſet eu. whey 
It ſets with the ſun, 


KUL b. 
: Bring the fun's place, for the given days 


thoſe ftars that are on, or. near, the eaſtern 
fide of the. Horizon, riſe achronically; an 


thoſe on the weſtern verge of the Horizon 


ſet achronically. _ . 

Thus I find on Hecewben the 6th. that 
Aldebaran zifes achronically, but it ſets 
achronically-on May the 2 ut, Alſo Sirius 
riſes achronically on February the 5 ne 
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PROB LXII. 


7 0 tell the cofmical riſing and ſetting of the 
| ſtars in any latitude. 


DEFINITTON: | 
855 is ſaid to riſe coſmically, when 
it riſes with the ſun. 


2. A ſtar is ſaid to ſet colmicaly, when 
it ſets at ſun-riſing. 


RULE. 


| Reify the globe, &c. and. bring the 
ſun's place to the eaſtern ſide of the Hori- 
on for the given day; then all thoſe ſtars 
cut by the eaſtern verge of the Horizon, 

_ riſe coſmically. The globe ſtill remaining 
in the ſame poſition, look at the weſtern - 
verge, or edge, of the Horizon, and alb 
thoſe ſtars cut by it, or that are very nean 
it, ſet on that day coſmically. | 

Thus I find that Arcturus, and 2 an 
ſtars | in Hercules's Thigh, riſe cofmically, 
September the 25th. Alſo two ſtars in Eri- 
danus, Aſſengue in Lyra, &c. &c. ſet coſ- 
mically. Marhal in Pegaſus, is but juſt be- 
low the Horizon, therefore may be ſaid to 
ſet nearly coſmical, as it will within: a * 

or WO. 


For the cofmical ſetting. 

Turn the globe till the ſtar comes to the: 
weſtern fide of the Horizon, and obferve the 
degrees of the ecliptic, then cut bythe calk-, 


— | H 6 ern 


1565 The uſe of the Grones: 
ern ſide of the Horizon, for that will an 
ſwer to the day of the coſmical ſetting. 
Thus Arcturus ſets: coſmically June the 
22d. Alſo Aldebaran ſets Ny De- 


| cember me 20th. 


— 


8 R 0 B. LAI. 
To tell the heliacal 77 ih ing, or ſetting of the 


ftars. © 


DEF INI ION. 
E LIACAL riſing is when a ſtar, 
once immerſed in the ſun's beams, 
gets out of them, ſo as to be ſeen at the 
. eaſtern verge of the Horizon, juſt vow 
ſuo-riſing. 
2. Heliacal ſetting,. is when a ſtar once 
out of the ſun's beams gets into them, ſo as 
to become inviſible after ſun-fer. 
Note 1. This heliacal riſing and ſetting of 
the ſtars is different, according to their dif- 
ferent magnitudes. For, | T7 
Mote 2. Stars of the firſt magnitudeare ſeen 
at riſing and ſetting, when the ſun is but 125 
below'the Horizon. Stars of the 2d magni- 
tude are not perfectly ſeen; but when the, 
ſun is 13 below the Horizon. Thoſe of the 
2d degree, when he is 14%. Thoſe of the 
th degree of magnitude, when he is 15? 
below the Horizon. Thoſe of the 5th de- 
gree, when he is 16* Thole of the 6th. 


degree, when it is 17* ; and the nebulous. 
| or 
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or ſmall. ones, not unleſs he is 18 below the 
Horizon; viz. about the beginning and 


ending of twilight. 
N 


To find the heliacal riſing, the rule is, 
rectify the globe, and bring the given ſtar 
to the eaſtern verge of the Horizon; then 
fix the globe, and turn the quadrant to the 


weſtern ſide, till 125 of the quadrant 
touches the ecliptic; this done, note the 
degree of the ecliptic, that is cut by 12* of 


the quadrant on the weſtern ſide (for then 


will the real place of the ſun be depreſſed 


12* on the eaſtern ſide) and that degree 


ſought in the calendar gives the heliacal 
riſing. The heliacal ſetting is found in the 
ſame manner by turning the quadrant to the 

eaſtern ſide. Thus you will find Aldebaran 
riſes: heliacally July the 4th, and ſets he- 
liacally May the 5th. 

And Sirius the Dog Star FI henarally 
about Auguſt the 26th k. 


*N. B. The poets, and others formerly, oled to 
reckon their Dies Caniculares, or Dog Days, from the 
heliacal riſing of Sirius ; but they did not agree When 
they ended. Some reckoned them to continue 30 or 
40, and others 50 days. However, in this they 
agreed, that the weather was very hot and ſultry for 
5 or 6 weeks after the riſing of Sirius. But as it was 
then, ſo it is now a moſt ridiculous whim ; for Sirius 
does not now riſe heliacally till near September; 


though our almanack-makers (for what reaſon I 


know not) continue to reckon the beginning of Dog 


Days 


- 
© eV — 
3 > = — LAGER; 


= 
1 
1 r 


i 

' 

be 
} 

} 

1. 

+ 
= 


e 
— 


7 687 


_— — — . — 
+ ; "I" VV: 
a — oF: : 7 2 
ere — 4 * 1 W montighe 


| 


158 The uſe of the GLok Es- 

And now, Tyro, I will leave you a few 
queſtions tor practice at your leiſure, in or- 
der to exerciſe you in the foregoing Prob- 
. lems. — 


——_— 


PRO B. LXIV. 
The latitude and day given (ſuppoſe at Lon- 
don, November zhe 5b) to tell, 


H E riſing and ſetting of the ſun, 
* and the point he riſes and ſets 


a > 


* on 
2. His ek altitude. 
g. His altitude at any hour, ſuppoſing 10 


in the morning. 


| 4. His right and oblique aſcenſion. - a 
> His aſcenſtonal: difference. 


6. His amplitude at riſing. 
7. His Azimuth at 10 in the morning: 
8. His Almacanther at the ſame time. 


9. The time he is due E. 
10. The length of day and night. 


11. The length of twilight. 
12. The length of the real night. 


Days from July the 1 But, W it is plain 
that Sirius can no ways be charged with bringing this 
ſultry weather; | becauſe 3 or 4 thouſand years hence 
he will not riſe heliacally till November, and then, 
rhaps, will be charge with bringing as much cold 

by the you rule, 
| 13+ The. 


3 * Wale e e n 
eee e 


2 of the Gronrs. 


The inhabitants to whom he will be 
vertical that day. | 
4. The very place to which he will be ver- 
tical at 10 o'clock at night at London. 
A. 
15. To tell what time Aldebaran, or any 
other ſtar, will riſe and ſet that night. 


16. To ten alle = time any ſtar will be 


due E. or. (ſuppoſe Aldebaran) 
what is its 3 at riſing and ſet- 
ting, its Azimuth at 8 at night, and the 
time of being full S. Alſo, 

17. To tell what point of the compaſs the 

55 pointers will then be on, and what 
time they will be on the meridian above, 
and under the pole ſtar. ae 


4 


B vou may depend, Sir, upon my 


trying to work theſe Problems the firſt op- 


reunity. 


Pbilo. Very welt; fince you delight in 


theſe things, I will not leave you yet, but 


will ſhe / you ſome Problems relating to 
navigation and ſpherical triangles, &e. 
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5 20 N. I demand what latirude I was in. 
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. Mt; 


Containing ſome uſeful Problems in navi- 
gation. | 


PROR 1. 


The ſun's declination, and hour when be'i is due 
E. being given, to find the lieu, v vir. the | 
elevation of tht pole. 77 +» =D 'Þ 


RULE. 


y Eciify the globe to the ſame latitude 
as the given number of degrees of de- 
clination, and fix the quadrant in the Ze- 
nith; then convert the hours that the ſun is 
due E. before, or after, 6 o'clock, into de- 
grees, and count the ſame number of de- 
grees on the Horizon. from the E. point 
outhwards, and bring the quadrant to that. 
degree of the Horizon, ſo ſhall the degree 
on the quadrant that is. cut by the Equator” 
be the complement of latitude, which taken. 
from go", gives the latitude irſelh, ar W 
of the pole. 5 


* 5 * 


r 


Sailing May the 21ſt, I made an . 
vation that the ſun was due E. about 7 m. 
aſt 7 in the morning, and his declination 


Proceed by the rule, you will and the la- 
titude to be 514 d. nearly. 
7 2 
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RS I 
Haivng the ſun's Azimuth at 6 o'clock, and 

* © declination, to find the latitude. 
8 many degrees as are contained in the 
Azimuth given, ſo much elevate the 


pai, and fix the quadrant in the Zenith, and 
ring Y to the meridian: this done, count 


on the quadrant upwards, the complement 


of the ſun's declination to go*, and bring 
that degree to the Equator, then the degree 
of the Horizon, cut by the quadrant, w1l 


be the complement of latitude, counte 


from the S. point, or elſe from the N. as it 
may happen, and what this ſum wants of 
90? is the latitude required; or otherwiſe, 


the degrees counted from the other two car- 


dinal points, either E. or W. as it may hap- 
pen, will give the latitude. 21K 


EXAMPLE. 

I find the ſun's Azimuth, at 6 o'clock, 
to be 12 d. 15 m. and his declination 20 d. 
10 m. what is the latitude? Work accord- 
ing to the rule, and you will have the an- 
ſwer 38z d. complement, that is 314 d. la- 
titude required. N 


PR OB. 
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PRO B. III. 


The fun's amplitude and afcenf onal. di heren 
being given, to find the clevation of the pole 
and ſun's declination. 


"Ts 0” 3 


AIs E, or elevate, the pole fo many 
degrees as is the aſcenſional difference, 


Ax the quadrant in the Zenith, bring Y to 


the meridian, then count on the quadrant 
upward” the complement of altitude, and 


move the quadranr, till the ſame number 
on the quadrant cuts the Equator; the 
| er will then cut the Horizon in the 


egree of the pole's elevation, and the E- 


quator in the degree of declination. 


EXAMPLE. 


1 made an obſervation, that the ſun's 
alot difference was 27 d. 10m. and 
his amplitude 33d. 20 m. I demand the la- 
titude and declihation. | 

Proceed according to 5 rule, and you 


- will find the latitude 51* 30, and the de- 


elination 2 3 100 8 


RO B. 
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PRO B. IV. 
The ſun's altitude E. and his declination being 
given, to prove the elevation of the pole. 


; R UL E. 

Levate the pole to the complement of 

the ſun's altitude at E. and fix the 
quadrant in the Zenith, and bring ꝙ to the 
Meridian, then number on the quadrant of 
altitude the degree of declination, and 
bringing the ſame to the Equator, obſerve 
what degree the quadrant cuts the Equator 
in; for its complement to 90 d. is the 
height of the pole. 


EXAMPLE. 


The ſun's declination in 20% 100, N. his 
altitad: at E. (at London) is DEAN Fades 
I would 1. whether the oppoſſec lati- 
tude (514) agrees Deppe in operation? 

Here 1 fubtract 26 from go d. and there 
remains 64 d. complement of altitude, and 
I elevate the pole accordingly, &c. Then 1 
bring Y to the meridian, and cauſe. 20% 10 
on the quadrant to cut the Equator, and 
find it nearly 382 d. the complement of la- 
titude required; which, ſubtracted from go, 
gow 513 d. the 1 latitude of the place. 


PRO B. 
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p R OB) W. 
The fun' s declination and amplitude being given, 
to. find the height of the pole. 


R UL. E. 


Levate the pole to the complement of 
amplitude, and fix the quadrant in 
the Zenith, and bring w to the meridian, 


then count the ſun's declination on the 


quadrant, and bring that degree to the 


Equator; and the degree of the Equator, 


cut by _ quadrants! is the: Ie” re- 
quired. 5 


EXAMPLE: 


Suppoſe the ſun's . 33* 20“, his 
declination 20* 10' what is his latitude ? 

Proceed according to the rule, and you. 
will find it about 51 30“. . 


123 


T ro. I heartily thank you, fr. 1 
Pjbilo. There are many other bees 

relating to navigation, which may be de- 

duced from theſe, and performed on the 
globes; which you will find treated of . 

2 oy: 


SECT. 
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„EG F, U 
Containing ſome practical Problems, relating to 
- ſpherical triangles, applied in ſome meaſure 

to navigation, dialling, &c. by which the 
learner will ſee more of the nature of the 
doctrine of the ſphere, than be poſſibly can 
do by way of plane. h | 


>a That every triangle has 3 ſides and 3 
angles, x — 8 
2. The Perpendicular (called alſo Cathetus) ſhall be 
here repreſented by, or placd on, the Brazen Meri- 
dian itſelf, ; 8 | 
3. The baſe ſhall be placed in general upon the 

Equator. | | | 

4- The Hypothenuſe (or diagonal line) is repre- 
ſented by the quadrant fixed to the Zenith, and turn- 
ed to the extremities of the Perpendicular and Baſe, 
which will form a complete right angled triangle. 
0, A right angled triangle is ſuch as has one of the 
angles right, or that contains god. An acute angle is 
lets than go d. and an obtuſe angle is more than god, 
as you will ſee by Prob. V. | F 


- 
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RR O. J. 5 

In the right-angled ſpherical triangle ABC, let 
the perpendicular AB be 42? 30, the baſe AC 
60* 15% I demana the bypothenuſe BU. 


B : 
h MM 


3 FP m 


BDRING w# to the Brazen Meridian, 
and there faſten the globe: then count 
from Aries 42 300 on the Brazen Meridian, 
which is the perpendicular, and at 42 300 fix 
the quadrant of altitude. Then count from 
Aries on the Fquatot 60 15 which ſhall 
repreſent. the baſe; and note well the de- 
gree on he Equator, or elſe ake a {mall 
dot. This done, turn the yvadrant till the I 
figured edge of it touches the E quator at 
© Go® 15“; and the degrees on the quadrant 
from the Equator to the Zenith ſhall be the 
Hypothenuſe required, viz. about 68* 15 . 
Note, It matters not in the ſe ſort of Problems whes J | 
ther you elevate the bar. to the number of degrees of 4 
the perpendicular; for the anſwer will be the ſame | 
whether you do ſo, or not. ”- 
Thus you will find alſo, when the Per- 
pendicular is 55* 45, and the Bate yo® go', 
the Hypothenuſe will be 79* 30 nearly. 
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Pp R O B. II. | 


| The Baſe AC bo- 15' and Hypothenuſe BC 
68* 15 given, to find the Perpendicular | 


"FB, 
| "REEL 
\OU NT from Aries on the Fance 


on the Meridian, without being fixed faſt, 
ſo that you may (lip it backward and for- 
ward, till 68" 15 of it (which is the Hypo- 


thenuſe BC) jult touches 60˙0 15' on the 


Equator ; for then will the Meridian from 
Aries to the nut of the quadrant tell you 
the perpendicular AB; VIZ. 42 30“. See 


ü the gu re. 


—— 
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Tbe perpendicular AB 42* 30' Hypothenuſe BC 
68? 1 5 given, to find the baſe AC. 


REL 3 


OUN T from Aries on the Meridian 


42 30 the perpendicular AB, and 


thave fix the quadrant ; then turn the qua- 
rant till 68* 8137 on the quadrant from the 
Zenith, touches the Equator, and the de- 


grees on the Equator intercepted between 


the point Aries, and the quadrant, ſhew 


you the baſe AC ; 3 VIZ, 60" 15%, See the 
figure, | To. 


A —— nd — by — 1 
P — 


the baſe AC, and let the quadrant be 


* 
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Do. I underſtand the operations quite 
well. Ha £ — 
Pbilo. I am glad of it; and it pleaſes me 
much to ſee you can apply things fo well; 
for, as you obſerve the Horizon cuts the 
- meridian at right angles, as well as the 
Equator; therefore, by counting the Per- 
pendicular from the Horizon on the Meri- 
dian, the quadrant will {till be the Hypo- 
thenuſe, and will cut the Horizon at the 
extremity, or degtee, of the Baſe, as it did 
the Equator before. 1 
From hence ariſes the following obſerva- 


tions. 
OBSERVATION I. 


The N. and S. part of the Brazen Meri- 
dian being 180* diſtant, it is plain that the 
quadrant of altitude fixed in the Zenith will 
(however extended) make two angles equal 
to 180%, or half the circle. For inſtance, if I 
lay the quadrant from the Zenith to the E. 

or W. points, I then have two right angles, 
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WW each equal to go?, viz. 180˙ and, if I 
4 move the quadrant from theſe points, ſup- 
5 poſe 300, to the N. or the S. I ſtill have two 
ll angles made by the quadrant, the Meridian 
| | and Horizon equal to 180*: viz, one of 
bl them equal to 120”, and the other equal 
il to 60˙. . 
i} WH « OB. 
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OBSERVATION II. 

From hence then it very plainly appears, 
that you may (by a little attention) find 
the meaſure of any ſide, or the angle form · 
ing any 2 ſides of a triangle; (viz. whether 
it be an acute angle (viz. leſs than go?) or 
an obtuſe angle (viz. more than go?;) for 
all the 3 angles together are always equal to 
2 right angles; viz. 180%, as in the laſt ob- 
ſervation. | | 

Tyro. I am ſtill more highly obliged to 

ou, Sir, for this clear demonſtration. 

Philo. I ſhall then leave it wholly to your 
conſideration and practice, as it is ſo plain 


and obvious, and proceed to an uſeful ap- 
plication of Prob. I. 


da 


A ſhip ſails from N. latitude 55 d. 45 m. in a 
direct courſe, till ſbe comes to the Equator, 
and her difference of longitude is 764d. 30m. 
E. from the place whence ſhe departed : Ide- 
mand the rhumb in navigation ſbe is then 
upon, and the diſtance from the place foe 
failed from, allowing 60 miles to a degree, 
and her diftance in an arch of a great circle, 
viz. 69+ miles to a degree? T 
Noe, See the operation at the end of Problem . 


which 1s 694d. nearly ; allowing then 60 to a degree, 
it is 4770 miles; but at 69 to a degree, is 5525 


miles 1 quarter. ; 
mn 0 PRO B. 
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PR OB. V. 

Two o ſbids, Band C, are in the latitude 312 d. 
N. and in 189 W. From London, from 
3 Place they ſet ſail; B goes S. W. by 

51 30;, and C ails E. S 30. 
of. demand, | je n 


1. The rhumb ( from the N.) 1 2 failed 
upon. 
2. 7 he angle they make at ſetting out. 

3. Ther difference of lon gitude from the place 
bey ſet out from. 
4. Their diſtance and Atuation from each aber. 


And 
5 The Ae they arrive at. 
E globe rectified, and v brought | 


to the meridian, turn the quadrant 
from A the Zenith, till it cuts the S. W. 
by W. point, and at 3 30 from A upon 
the quadrant, make a dot on the globe, 
which will repreſent the place where the 
ſhip B is, viz. the 11th rhumb from the N. 
point, which 1s arrived nearly at * 
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2. Turn the quadrant to the E. S. E- 
point, a and on the quadrant from- A,. count 
30* 3@', and make another dot on the globe, 


which repreſents the place of the 2d ſhip C 


ee lies off from Tripoly by Cape Me- 
urata in the Mediterranean) and the qua- 
drant cuts the Horizon in the toth rhumb 
from the N. point. 

3. Obſerve what angle the quadrant cuts 


the Horizon in, counted from the S. point, 


or meridian, A D itſelf, and you will find 
that BAD is 56˙15 and DA C is 63* 30, 
the angle the 2d ſhip makes with the meri- 
dianat A, 

4. Add theſe two angles eie and 
they will ſhew the whole angle that A makes 


with the Horizon B D C, viz. 119? 45“ 


5. Bring the place each ſhip is in to the 
meridian ſeparately, it will ſnew you the 


difference of their meridian from the firſt _ 


ſetting out; viz. their difference of longi- 


_ tude: that B will be found to have made 


41d. 15 m. of W. longitude, and C 24d. 
15m. of E. longitude from the place of de- 


parture. Their difference of longitude i is 


75 d. 30m. 

Laſtly, For their diſtance, bring either of 
the ſhips (ſuppoſe B) to the meridian, and 
elevate the pole accordingly, and fix the 


quadrant in the Zenith, and extend it to the 


2d ſhip, or dot C, on the globe, and you 
will find it about 70d. 14 m. N. E. by E. 
of B. dhe diſtance e which multi- 

0 I, Pn 
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plied by 60, gives 4245 miles, and 692, 
gives 4917 miles nearly. | 

| Thro. 1 could not have thought the uſe of 
that little appendant, the quadrant, had 
been fo extenſive; for, I perceive plainly 
now, that when the quadrant is fixed in the 
Zenith, it always makes 2 angles, which to- 

ether make 180d, Thus, if I turn it 
right to the E. point, I have 2 angles, called 
right angles, each of which is god. viz. 
180d. If I turn it any where elle at plea- 

ſure, ſuppoſe to the E. N. E. point, I then 

have 2 angles, viz. the Zenith from the N. 
point itſelf, to the E. N. E. point, which is 
67 d. 30 m. called an acute angle, or leſs 
than god. and the other angle from the 8. 
point, to the E. N. E. is 112 d. 30 m. which 
is 22 d. go m. more than go d. or a right an- 

le, and is therefore called an obtuſe angle. 
Phil. I am glad to fee you can apply fo 
happily what I have ſhewn you, I ſhall, 
therefore, ſhew you how to make a com- 

mon dial, from whence you will naturally 

ſee the properties of the ſphere more plain- 
ly, and by the interſection of the different 
circles, will yourſelf be able to raiſe many 


curious and uſeful Problems. 
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p RO B. VI. 4 
To make an horizontal dial (viz. a dial to be 
ſet upon a poſt, or pedeſtal) in any latitude ;_ 


but ſuppoſe for London. bes 
f N e E X- 
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= EXAMPLE. 
ET it be required to make an horizon- 
tal dial for the latitude of London. 


Firſt, Take a piece of braſs, or a thick 


ſmooth painted piece of board, of the ſame 
ſize as that of which you would have your 


1 8 
4 8 CFR 15 | 
[4 2 1 255 774, | 7 

A2 Tat 32. 


Kat, and delcribe upon it, a ſemicircle at 
pleaſure from the centre A, as B, C, D. 
Secondly, Divide this ſemicircle into two 
| equal parts by the line A 12. 

Thirdly, Draw the right lines by the ex- 
tremity of the ſemicircle, ſo as to form the 
| tangents to it at BC and D, to contain the 
hour lines; and thus is your plane, or dial, 
ready to have the hours drawn ſrom the 
center. 

Nou to find the diſtance from the meridi- 
an, or 12 o'clock line, in degrees or minutes. 


| RN le Wa /; 
Bring the vernal colure (viz. Y) to the 
meridian, and the index to the upper 123 


3; 5; this 


— } 
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this dane, turn the globe weſtward, till the 
index points to 1 o'clock; (or till 1 5 degrees 


paſs-through the meridian) and you will find 


the colure (viz. the line that paſſes through 


Aries from pole to pole) to cut the Horizon 


in 11d. 40 m. from the meridian, the dif- 
tance from the 12 o'clock line to 1, or 11, 


which ſet off by any ſcale of chords from 


the meridian 12 on the ſemicircle. 
Secondly, Turn the globe till the index 
points to 2, and the colure will cut the Ho- 
rizon in 24 d. 15 m. the diſtance from 12 
to 2 or 10: turn the globe till the index 
points to 3, and the colure will cut the Ho- 
rizon from the Meridian in about 38* 5“ the 
diſtance from the Meridian to 3 or 9: turn 


it till the index points to 4 and the colure 
will cut the Horizon in 53*30', the diſtance 


from 12 to 4 or 8. Turn it till the index 
Points to 5, and the colure will cut the Ho- 
rizon in 71 4“ the diſtance from the Meri- 
dian, or 12 Oclock line, to 5 or to 7. The 
6 o'clock line will be go?, or fall in the arch 


C in the point D, viz. the colure will cut 


the Horizon at go", or in the eaſt point. 


Thirdly, Take off theſe degrees and mi- 


nutes from any ſector or ſcale of chords; 
and ſetting one foot of the compaſſes in C, 


let off on the circle from C towards B and | 


D 11 40, 24 15 &c. &c. 


Fourthly, From the center A draw lines 


_ through theſe dots or pricks, to the tangents 
or lines without the ſemicircle, and you 
have the true hour lines. | 
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Note 1. The halves and quarters are found the ſame 


way, by turning the globe till the index points to? 


paſt 12; 4 paſt 1, &c. and obſerving in how many de- 
grees the colure cuts the Horizon from the Meridian. 

Note 2. After you have drawn the hours from 12 to 
6 in the morning, and Gin the evening, you may eaſily 
get the hours at 5 and 4 in the morning, by laying a 


ruler from the hours of 5 and 4 in the aſternoon, and 
drawing lines through the center. The ſame may be 
done on the other ſide of the plane, that is, lines drawn 
from 7 and 8 in the morning, will be7 and 8 at night. 


Note 3. The ſtyle or gnomon of this dial makes an 
angle with the 12 o'clock hour line of 51d. 32m, and 
mult be put in the center A, and ſtand directly over 
the 12 o'clock line, or meridian of the plane. 


IF Note, Always remember to make an 


allowance for the thickneſs of the ſtyle or 


gnomon on the plane, by drawing two lines 


dy the fide of the Meridian line, as wide as 
the ſtyle is thick. 


P R O B. VII. 


E make a direct S. dial in the latitude of 


London, 
T here are to Ways. 


IRS T, let the globe remain for the 


latitude of London as before, and fix 
the quadrant in the Zenith, and turn it to 


the E. point, or to the W. and there fix it: 


then turn the globe to 11 o'clock or to i, and 
the colure will cut the quadrant in 9e 3o'. 
Turn it to 10 or 2, the colure will cut 


the quadrant in 19 d. 32 m. the diſtance 
from the Meridian. | < "#554 8 


14 Turn 
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Turn it to 9 or 3, it cuts the quadrant 
in 32 d. 10 m. 
Turn it to 8 and 4, it cuts in 48 d. 51 m. 
Turn it to 7 and 5, it cuts it in 67 * 


Or, 


2. Elevate the pole to the complement of 
London's latitudego, viz. to 382 (for 384 and 
51 make 90) then turn the globe till the 

index points to 11 or 1, and the colure will 
cut the Horizon in 9d. 30 m. turn it to 10 | 

or 2, the colure will cut the Horizon in 

19 d. 32 m. &c. as before. 3 
= Tyro. Sir, I am extremely obliged to you, # 

bur if it were not too much trouble, I would 

defire you to give me one example how to 

make a vertical dial that declines from the 
S. either eaſtward or weſtward ; for you 
- know that it is a chance indeed that a wall 
ſhould exactly face the ſouth. 

Philo. I am ready to do every thing, Tyro, 
that lies within the compaſs of time, room, 

and ability, We will ſuppoſe then it were 
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To make an eref, or vertical dial, declining 4 
from the North towards ihe Eaſt or Weſt. 2 


E 
Let it be a dial declining from the N. eaſt- 


ward 60 4. 
RUE. 


/ 


I 
| 
7 x 
] 
t 
' | 
7 
184 
|; 
TE 
T3 
197 
ot 
7 361 
N L4 
1.4 
Þ : } 
39 
1 
1 l 
1:3 I 
I. 
. X 
| * 
tiny 
N | 
«| ' 
[1 . 
vu 
1 14 
. 
| 
| 1 
Wl. 
35.1 
, 


1 
'# 
1 


a a 


1 
8 GETS — = 
= - . 
— — —ů— — 
- 2 ep Rd 
AN 
c 


4 


in DTAL LIN O. 177 
6ↄ SO r 

Fs Ectify the globe, quadrant, colure, 

and index, as before. 

2. Bring the quadrant of altitude to cut 
the Horizon in the degree of declination; 
viz. 60d, from the N. point, eaſtward, 
which repreſents a plane, declining that 
number of degrees. | 

3. Hold the quadrant faſt at 60d. and 
turn the globe eaſtward, till the index 
points to all the forenoon hours, and the 
colure will cut the quadrant on the number 
of degrees each hour is diſtant from the 
Meridian; and lines drawn through each of 
theſe from thecenter, are the hours required, 


Thus to find the forenoon hours. 


T turn the globe till the index points to 
II, 10, 9, &c. or till x5 d. of the Equator 
paſs through the Meridian, and I find the 
colure cuts the quadrant (from the Zenith) 
as follows. | 


d. m. 
r Schock 9 20 
10 18 15 
9 — 26 12 
EF 
77 a 
6 „ cpm 8 
5 70 00” 


The forenoon hours required, which will 
be on the W. or left-hand ſide of the 12 
| 1 o'clock. 
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o'clock line, becauſe the planedeclines eaſt - 
Ward, and conſequently you have more 
hours in the forenoon than in the afternoon 


on this Plane. 


2. To find the afternoon hours. 


I now turn the quadrant to the oppoſite 
point of the Horizon; viz. I cauſe it to 
touch 60d, of the Horizon from the S. to- 
. wards the W. and bring the index and co- 
lure back to the Meridiag. 

Then turning the globe weſtward, till the 1 
index points to 1, 2, 3, and 4, or till 13 d. 
paſs through the Meridian, and the colure 
will cut the quadrant (counted from the 
Zenith) as follows. | 

For 1 o'clock 12 45 
R  — 7 
FFV 

4 — 80 15 

Theſe are the diſtances of the afternoon 
e from the 12 o'clock hour or meri-t 
dian, Here you ſee the colure goes off the | 
quadrant ; therefore the ſun goes off this 
Plane about 4. | 7 


3. To find the diftance of the aby or place of 
the gnomon from the 1 2 o'clock line, as alſo 
the height of the ſtyle; do thus: 
- Bring the colure to the Horizon in the 
lane's declination, counted from the S. to- 
wards the E. viz. bring the colure to 60 d. 


| in the Horizon, — from the S. eaſt- 
be 5 ward; 
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ward; and then turn the quadrant till that 
touches the ſame number of degrees (viz. 
60 d.) from the N. -eaftward ; fo ſhall the 
quadrant and colure cut each other at right 
angles; and the number of degrees counted 
on the quadrant from the colure to the Ze- 
nith are the degrees of the ſubſtyle's diſtance, 
viz. 2140; and the degrees from the pale 
to where the quadrant cuts the colure, 
counted on the colure, is the height of the 
le, vis. 1925. 4, „ 8 

Laſtly, Meaſure or take off 2 1 40 from 
any ſcale of chords, and ſetting one foot at 
the 12 o'clock line, turn the other weſtward, 
or to the left hand, and make a dot or prick; 
for right over this dot muſt the ſubſtyle or 
gnomon ſtand. . 

And thus by a little attention may any 

ſort of declining, inclining, or reclining dials 
be eaſily made by the globe. For a direct 

S. dial at London will be an Horizontal dial. 
to the inhabitants of 38“ 28' S. latitude; 
viz. 90 d. diſtance from our Zenith. 

So an erect plane under the pole is an 
horizontal one under the Equator. An erect 
vertical at 80 d. N. latitude, will be a ho- 
rizontal in 10 d. S. latitude, & c. c. 
Tyre. Sir, I heartily thank you; for this 

gives me a clearer notion of the poſition of 
Places and planes than I had before. But, 
Pray, may not ſome Problems relating to 
the moon be performed by the globes? 
Philo, Yes; the very ſame way as thofe 

: # I 6 relating 


* a 


180 The ufe of the Glokks, &c. 


relating to the ſun, when once you know 
her place in the ecliptic; but this you muſt 
find very often, becauſe it is continually 
changing, and indeed is fo variable, that the 
operation will not ſtand long, or hold good 
but for that day only: but. by getting her 
true place, you may tell her riſing, ſetting, 
and ſouthing, the hour of the night, the 
time of high water, &c. &c. 

I will give you a ſmall notion of it, and 
leave the reſt to exerciſe your own inge- 
nuity. Divide the equinoctial into 30 equal 
parts, by red ſtrokes or figures, beginning 
at Aries, and at every 12th degree making 
a mark, as 1, 2, 3, 4, &c. this repreſents 
the 30 days of her age. 

Now to find her place. Elevate the N. 
pole to the Zenith, and bring the equinoc- 
tial colure againſt the day of the month in 
the Horizon, fo ſhall the moon's age (wrote 
in red figures) on the equinoctial, point to 
the degree ſhe is in at that time, 

Tyre. I am extremely obliged to you, Sir, 
for "all. theſe favours; but, as neceſlity 

obliges me to go, 1 beg you would excuſe 
me, and receive my hearty thanks, 
' Philo. My dear pupil, Iwiſh you well, and 
would adviſe you to employ your time in 
the practice of theſe things, rather than 
ſpend it in trifles and idleneſs. 
. © Tyro. Sir, I thank you for your good ad- 
vice, and am your aymble ſervant. 
Philo, F eee 8 8 8 1 Ea 
. * * 
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A ſhort Account of the Solar Syſtem, 
and of the Comets, and fixed 
Stars. 4 


* „* 


8 — 2 


DIALOGUE L 


Between PatLo, 4 7 utor, and TyRo, 4 
Pupil, concerning the Solar Syſtem. 


_ Tyro. Hough you have given me ſome 
notion of aſtronomy in the ſe- 

veral problems you have ſolved relative to 
the ſun and ſtars, yet, as I have heard many 
things concerning the ſolar ſyſtem, and the 
comets and fixed ſtars, which I do not un- 
derſtand, I would take it as a particular 
| favour if you would give me a more full 
and circumſtantial account of theſe hea- 

venly bodies. | | 

Philo, I will, my dear Tyro; but you 

muſt be content with a ſhort account in- 
deed; for to give you a full account of all 

| __-- theſe 
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theſe particulars would greatly exceed the 
limits of this little Treatiſe, and ſtill more, 
the bounds to which I am confined in this 
mort Appendix. By the ſolar ſyſtem, 
J_ you are to underſtand the ſun, hich 
is placed in the center, together with the 
fix planets, Mercury, Venus, the Earth, 
Mars, Jupiter, and Saturn, which move 
round him. Theſe planets, with reſpect 
to their nearneſs to the ſun, are exactly in 
the order in which they are here men- 
tioned. Mercury is neareſt to the ſun, 
Venus next, the Earth next, Mars next, 
Jupiter next, and Saturn is at the greateſt 
of all. The diſtances of the 
lanets from the ſun may eaſily be con- 
ceived in the following manner: ſuppoſing 
the diſtance of the earth from the ſun to 
be divided into io equal parts, then that 
of Mercury will be 4 of theſe parts; that 
of Venus 7; that of Mars 15; that of Ju- 
piter 52; and that of Saturn 95. Hence 
it appears, that the Earth is placed be- 
tween Mars and Venus, having Mars, Ju— 
iter, and Saturn above her, and Venus 
and Mercury below her; and for this rea- 
ſon it is, that the three firſt are called 
ſuperior, and the two laſt inferior planets. 
But to expreſs the diſtances of the planets 
from the ſun as nearly as poſſible, in 
Engliſh miles, the diſtance of Mercury 


from it is 36, $41, ow miles; of Ve- 
8 25 „ 
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nus, 68,891,486 miles; of the Earth, 
95,173,000 m.; of Mars, 145,014,148 m.; 
of Jupiter, 494,990, 976 m.; and of Sa- 
turn, 907,956,130 m. By theſe diſtances, 
however, are to be underſtood their mean 
diſtances; in order to comprehend which, 
it muſt be obſerved, that the orbit, or 
path, which a planet deſcribes about the 
ſun, is not a perfect circle, but a figure 
called an ellipſis; which, though ſomewhat 
reſembling à circle, is longer than it is 
broad. Hence the ſame planet is not al- 
ways at the ſame diſtance from the ſun, 
and the mean diſtance of it is that which 
is exactly between its greateſt and leaſt 
diſtance. The planets appear at firſt ſight 
like the fixed ſtars; but, upon a more 
accurate view, they may eaſily be diſtin- 
euiſhed from them. 1. By their never 
-twinkling, as theſe laſt do. 2. By their 
being ſeen earlieſt in the evening, and 
lateſt in the morning. And 3. By their 
changing their poſition with regard to 
the fixed ſtars, and to one another; but 
always keeping within the ecliptic, that is, 
within 232 degrees of the Equator, either 
ſouth or north. Mercury 1s ſo near the 
ſun, that he can ſeldom be ſeen without 
the help of glaſſes. Venus is eaſily 
known, being ſometimes the evening, and 
ſometimes the morning ſtar; and Mars, 
. Jupiter, 


r 
Jupiter, and Saturn appear of a more 
red or fiery colour than the fixed ſtars. 
Bro. Do all theſe planets perform 
their revolutions round the fun in the 
ſame time ? 
Philo. No; that is not likely, con- 
ſidering their different diſtances from him. 
Mercury performs his revolution in about 
three months; Venus in about ſeven 
months and a half; the Earth in a year; 
Mars in about two years; Jupiter in 
twelve, and Saturn in about thirty years. 
Tyro. Are all the PR of the ſame 
bulk or magnitude ? 


. Philo. No: the Earth is 27 times as big 


as Mercury, very little bigger than Venus, 
5 times as big as Mars; but Jupiter is 


1049 times as big as the Earth, Saturn 


586 times as big, excluſive of his rings 
and the ſun 1s 877,650 times as 5 big as the 
earth. 

Tyro. You ſay the earth moves round 
the ſun. How can I believe that, when I 
plainly ſee, that the ſun moves round the 

earth? 


Philo. You muſt naturally think ſo; 


but you are miſtaken; and your miſtake 
is eaſily accounted for from the following 
circumſtance, namely, that the appearance 
will be the ſame to you, whether the ſun 


moves round the earth, or the earth round 
the 
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the ſun. But firſt I mult obſerve, that the 
. earth has two motions; one round its 

own axis from weſt to eaſt in twenty-four 
hours, which makes all the heavenly bodies 
appear to move round the earth from eaſt 
to weſt in the ſame time, and cauſes the 
regular ſucceſſion of day and night; and 
the other round the ſun in the ſpace of a 
year, which occaſions the change of the 
ſeaſons. That the appearance will be the 
ſame if the earth turns round its axis, as if 
all the heavenly bodies moved round the 
earth, may be ealily proved by a very 
ſimple experiment. Go on board a ſhip, 
and let her be turned gently and uniformly 
round, you will not be ſenſible of the 
ſhip's motion, but will imagine that all the 
objects on land are moving round the 
ſhip. In like manner, let one ſhip be 
fixed immoveably in her ſtation; go on 
board another ſhip at the diſtance of two 
or three miles: let this ſecond ſhip fail 
regularly and uniformly in a circular di- 
rection round the firſt ſhip; you will not 
be ſenſible of the motion of the ſhip in 
which you are, but will imagine that the 
immoveable ſhip is moving round you. 
The firſt of theſe is an exact repreſentation 
of the diurnal motion of the earth round 
Its own axis; the ſecond, of its annual 
motion round the ſun; fo 
ELD Do. 
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Bro. But though theſe motions of the | 
earth be perfectly reconcileable to ap- 
pearances, it does not therefore follow, 
that they take place in fact. 

Philo, That they do take place in fact, 
aſtronomers have proved by a variety of 
arguments, many of which are above your 
comprehenſion z; and beſides, to mention 
them all, or even the principal of them, 
would greatly exceed the limits of this 
ſhort Appendix : I ſhall content myſelf at 
_ preſent with taking notice of one or two. 

In the firſt place, if the earth does not turn 
round its own axis, the ſun and ſtars mult 
move round the earth in the ſpace of 24 
hours. But conſidering the great diſ- 
tance of the ſun from us, if he was to- 
go round. the earth in 24 hours, he 
muſt travel upwards of 300,000 miles in 
à minute; and as the ſtars are at leaſt 
400, ooo times as far from the ſun as the 
ſun is from us, thoſe about the Equator 
muſt move 400. oo0 times as quick as the 
Jun. But this is a degree of velocity, 
which it exceeds the utmoſt ſtretch of hu- 
man imagination to conceive; and indeed 
it ſeems to be as impoſſible to form any 
idea of it, as of infinite ſpace, or eternal 
duration. It is, therefore, natural to con- 
clude, that the earth turns round its axis, 

which is eaſily conceived, inſtead of __ 
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fun and ſtars moving round the earth, 
which it is impoſſible to comprehend. 
In the next place, it is an eſtabliſhed law 
of nature, that a heavy body never moves 
round a light one as its center of motion. A 
pebble, faſtened to a mill- ſtone by a ſtring, 
may by an eaſy impulſe be made to circu- 
late round the mill-ſtone ; but no impulſe 
can make a mill-ſtone circulate round a 
looſe pebble, for the heavieſt would un- 
doubtedly carry the lighteſt along with it 
- Wherever it goes. But the ſun is at leaſt 
227 thouſand times as heavy as the earth; 
and therefore, inſtead of the ſun moving 
round the earth, not only the earth, but 
all the other planets, muſt move round 
the ſun as their center of motion. Be- 
Tides; if the ſun moved round the earth, 
it would take no leſs than 193,510 days 
to perform its revolution, and in that caſe 
our year would be 475 times as long as 
it now is; but as we find the regular ye- 
turn of the ſeaſons, that is the completion 
of a whole year in 265 days and 6 hours, 
it neceſſarily follows, that the earth muſt 
move round the ſun. Add to this, that, 
as the other planets, in their revolutions 
tound the ſun, ſometimes move forward, 
ſometimes ſeem to ſtand ſtill, and ſome- 
times to move backward, all theſe irregu- 
larities are eaſily accounted for by ſup- 
Poling the earth to move round the eh 
15 dut 
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but cannot be explained on the contrary 
ſuppoſition, of the ſun's moving round the 
earth. 

Tyro. I beg ewes, Sir, to mention one 
objection to the diurnal rotation of the 


earth on its own axis. If it moves, as you 


ſay, from weſt to eaſt, will not a ball, fired 
perpendicularly upward i in the air, fall con- 


ſiderably weſtward of the place from which 


it was ſhot ? 

Philo. By no means : for as both the gun 
and ball partake of the earth's motion, 
the ball will be carried forward with the 


air as quick as the earth and air turn, and 
will therefore fall on the very ſpot from 


which it was fixed. Thus, if you let fall 
a ſtone from the top of a main-maſt, it 


will fall on the deck as near the foot of 


the maſt when the ſhip fails as when ſhe is 
at reſt, 
Hro. Do the other planets, as well asthe 
earth, turn round their axes? "Lp 
Philo. Some of them do. Venus turns | 
round her axis in 24 days, 8 hours; 


Mars in 24 hours, 40 minutes; and Ju- 
piter in 9 hours, 56 minutes. Whether 


Mercury and Saturn have any revolution 
round their axes, is not yet known. The 


ſun turns round his axis in 25 days, * 
hours; and the moon round hers in 29 


days, 12 hours, and 44 minutes; that is, 


in the ſame time that ſhe revolves round 
the 
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the earth, ſo that ſhe has always the ſame 
face turned towards the earth. 

Bro. Is not the moon one of the 
P ? 

Philo. She is; though not a primary, 
but only a ſecondary planet, or ſatellite ; 
that is, an attendant upon the earth, about 
which ſhe revolves as her center of motion, | 
in the ſame manner as the earth revolves 
round the ſun from weſt to eaſt; and 
henee it is, that ſhe riſes every night con- 
ſiderably later than ſhe did the preceding 
one, except during harveſt, when, for ſe- 
veral nights together, ſhe riſes, when at 
full, nearly at the ſame time; for which 
reaſon this moon is, by way of diſtinc- 
tion, called the harveſt moon. When the 


moon is directly between the earth and the 


ſun, it cauſes an eclipſe of the ſun; and 
when the earth is directly between the 
ſun and the moon, it cauſes an eclipſe of 
the moon. The former always happens 
at new moon; the latter at full moon. 
But neither of them happen at every new 
and full moon; for, if they did, there 
would be thirteen eclipſes of each lumi- 
nary in the courſe of a year, whereas there 
are never more than ſeven, nor leſs than 
two. 

Hero. Have the other planets any 


moons ? 
Philo, 
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' Philo. Jupiter has four moons, and Sa- 
turn five. Mercury, Venus, and Mars 
have no moons; at leaſt none that have yet 
been diſcovered. Saturn has, beſides, a 
thin broad ring (which I mentioned above) 


that ſurrounds his body, without touching 


it, in the ſame manner as a horizon dees 
an artificial globe. It is 21,000 miles in 
breadth, and is as far from Saturn on 
every ſide. | 

Dyro. Is the moon as big as the ſun, as 
ſhe appears to be? 
- Philo, So far "Wh it, that ſhe is, at 
leaſt, .42,875,000 times leſs that the ſun. 
The reaſon of her appearing as big as the 
ſun is, that ſhe is much nearer the earth. 
Her diſtance from the earth is only 
240, ooo miles, whereas that of the ſun | is 
| 81 millions. 

Tyro. What kind of bodies are - the 
1 2 Fs 

Philo. They are dark or opaque bodies, 
| that have no light. of their own, but ſhine 
by the reflected light of the ſun, which is 
a great body of fire, and is the ſource 
of light and heat to all other bodies in the 
folar yen, | 

- Tyre. Are the planets inhabiced:? . 

_ Philo, They probably are; for it is not 

to be ſuppoſed, that the Almighty created 
fo many worlds for no other purpoſe, than 
954%, | merely 
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merely to afford a faint, glimmering light 
| to the inhabitants of this earth, eſpecially. 
as we might have enjoyed a much greater 
light at a far leſs expence, namely, by the 
additign of another moon. 

Tyro. What do you mean by the 
comet??? 

Philo. The comets are certain dark or 
- opaque bodies, like the planets, and move 
round the ſun, but in very excentric or- 
bits, being ſometimes fo far from him, 
that their cold muſt be exceſſive, 2nd 
ſometimes ſo near him, that their heat muſt; 
be ſo intenſe, as would prove altogether in- 
tolerable to an inhabitant of this earth; 
and would even deſtroy, or at leaſt vitrify, 
the earth itſelf. Sir Iſaac Newton com- 
puted the heat of the comet which ap- 
peared in 1680, when neareſt the ſun, to be: 
2000 times greater than that of red-hot 
iron; and that being thus heated, it muſt 
retain its heat until it comes round again, 
although its period ſhould be more than 
20,000 years; and it is computed to be 
only 575. The theory of comets is not as 
yet very diſtinctly aſcertained. There are 
ſuppofed to be 21 comets belonging to the 
ſolar ſyſtem; but the periods or returns 
of three of them only are known with any 
tolerable certainty. One of them is ex- 
pected to return in 1789. Comets are al- 
ways attended with long tranſparent trains 
or tails, iſſuing from that ſide of them 

, which 


92 APPENDIX... 
which is turned away from the ſun. 
Comets were formerly ſuppoſed to be pro- 
. digies or portents, and to foretel ſome 
great event, or revolution, ſuch as the fall 
of empires, or the death of ſome eminent 
and diſtinguiſhed perſonage; but they are 
now known to have no more connection 
with the civil or political affairs of this 
world, than any other of the heavenly 
bodies. | 

Hero. What do you mean by the fixed ſtars ? 

| Philo All the other heavenly bodies, ex- 
| cept the ſun, planets, and comets. T hey 
are called fixed ſtars, becauſe they always 
keep the ſame place, or relative diſtance 
from one another. Their number ig g 
bably infinite; but thoſe diſgovefabſe by 
the naked eye, do not exceed eo; and 
thoſe diſcoverable by glaſſes, de not amount 
to above 2000; in all 3000. Their: ap- 
pearing ſo numerous, or rather numberleſs, 
to the naked eye, is owing to our looking 
upon them in a confuſed manner, and. with- 
out reducing them to order. They are 
ſuppoſed to be ſuns, each of them as large 
as ours, and to have planets, both primary 
and ſecondary, revolving round them. 
What a grand and exalted idea does this 
give us of the works of creation, and of 
te power, wiſdom, and 3 of the 
eh C reator! "2.7 < 
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